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THE SURGICAL TREATMENT OF PARA- 
LYTIC DEFORMITIES OF THE FOOT 
Leo Mayer, A.M., M.D. 

New York 

When in 1880 Nicoladoni attempted to correct a 
calcaneus deformity by attaching the peroneal ten- 
dons to the weakened Achilles tendon, he failed in 
his immediate purpose. His patient was not bene- 
fitted, but through his originality and his courage 
in carrying out a new idea he made a signal contri- 
bution to the surg:cal treatment of paralytic condi- 
tions not only of the foot but also of the hand. 
Almost 50 years have elapsed since Nicoladoni’s first 
tendon transfer. Until 1896 there were no note- 
worthy attempts to follow his example. In that 
year, however, Drobnick published a serious contri- 
bution in which he urged the attachment of the 
transferred te-don directly to the bone instead of to 
the paralyzed tendon. This paper gave an impetus 
to the subject of tendon transfer both in this country 
and abroad. Here, we are particularly indebted to 
Goldthwaite who was probably the first to replace 
the paralyzed quadriceps by transference of the 
hamstrings. Abroad, Lange and Vulpius in Ger- 
many, Robert Jores in England, and Codivilla in 
Italy, vied with one another in the number and vari- 
ety of tendon operations which they advocated. For 
many years the essential principles in the treatment 
of paralytic deformities as we now understand them, 
were obscured by the intensity of a controversy be- 
tween Lange and Vulpius as to the relative merits 
of the periosteal implantation of the transferred 
fendon and suture of the transferred to the para- 
lyzed tendon. Lange in his insistence on the perios- 
teal implartation lengthened the transferred tendon 
by means of silk strands so as to make it reach its 
new destination. Robert Jones with keen insight 
confined himself to a few tendon transfers which in 
hs opinion gave him effective results, using the 
bony attachmert of the transferred tendon wherever 
possible, but where the transferred tendon was too 

ort preferring to attach it to the paralyzed tendon. 
m 1910 Biesalski made a real contribution to our 
technic by the utilization of the tendon sheath of the 
Paralyzed tendon as a pathway for the transferred 
tendon. This procedure had the double advantage 
of helping to prevent adhesions and giving the trans- 
ferred tendon exactly the same line of traction as the 
Paralyzed. His technic was refined and further 
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elaborated by the writer who with Biesalski pub- 
lished the first volume dealing exclusively with the 
subject of tendons and their surgical importance 
(1916). 

Meanwhile another group of surgeons discovering 
the obvious disadvantages of tendon transfer in 
many of the cases where these operations had been 
advocated or actually performed, attempted to im- 
prove paralytic deformities by operations dealing 
purely with reconstruction of the bones of the foot. 
It is uncertain who performed the first arthrodesis 
of the ankle joint or who first suggested removing 
a wedge from the outer side of the foot for a para- 
lytic club-foot. We are particularly indebted to 
three men for the development of suitable bone 
technic in the treatment of paralytic conditions. 
First, to Royal Whitman for his operation of astra- 
galectomy combined with posterior displacement of 
the foot. This operation gives a suitable foot even 
when most of the muscles of the calf are paralyzed. 
It has, however, the disadvantage of shortening the 
extremity from one half to one inch. Second, to 
G. G. Davis who advocated a subastragaloid arthro- 
desis combined with a posterior displacement of the 
foot. Third, to Michael Hoke who after ten years 
of careful observation publisHed an operation for 
stabilizing paralytic feet in the year 1921. Hoke’s 
operation reshapes the head and neck of the astra- 
galus in such a way as to overcome the deformity and 
arthrodeses the joints between the astragalus, 
scaphoid and os calcis so as to maintain the bony 
relationship in any position that the surgeon desires. 

It is historically of no little interest to see the way 
in which these two paths of endeavor have gradually 
converged. Today we find more and more men who 
are of the opinion that many paralytic deformities 
are best treated not by tendon transplantation nor 
by bone operation alone, but by a combination of the 
two. It is the purpose of this paper to summarize 
briefly the principal paralytic deformities, to grade 
them according to the operative indications, and to 
describe the operative technic which in my hands 
has given the best permanent results. 

I. Paratytic Fiat Foor. Type 1. In this type, 
the mildest form of flat foot, there is weakness of 
the tibialis anticus muscle but the other invertors of 
the foot are strong enough to prevent the develop- 
ment of marked deformity. Treatment consists in 
the fixation of the foot in plaster of Paris in an 
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overcorrected position. The weakened muscle fre- 
quently recovers sufficient strength to make surgical 
intervention unnecessary. It is also possible to edu- 
cate the extensor proprius hallucis to act as the in- 
vertor of the foot and thus replace the tibialis anti- 
cus to a moderate degree. 

Type 2. In this grade of flat-foot neither plaster 
fixation nor muscle training suffices to overcome the 
deformity, There is, however, no marked change 
in the bony architecture and the surgeon need only 
restore muscle balance to secure adequate function 
of the foot. This is the kind of foot in which a 
satisfactory result is secured by transferring the 
peroneus longus to replace the paralyzed tibialis 
anticus. The operation is done as follows: An in- 
cision about two inches long, bowed with the con- 
vexity toward the sole of the foot, is made over the 
insertion of the tibialis anticus. The paralyzed ten- 
don is exposed at its insertion and slit longitudin- 
ally for about one inch, and the subjacent bone or 
cartilage of the internal cuneiform is grooved with a 
small gouge for the reception of the peroneal tendon. 
It is advisable to prepare the implantation site as 
the first step of the operation so as to avoid exposing 
the peroneal tendon to the air more than is abso- 
lutely necessary. The method heretofore commonly 
practiced of freeing the peroneal tendon and wrap- 
ping it up in gauze while the implantation site is 
being prepared, is to be condemned as unphysiologi- 
cal, since the gliding cells on the surface of the ten- 
don are readily traumatized by contact with any 
foreign substance. It is quite essential for the suc- 
cessful gliding of the transplanted tendon that it be 
transferred from its original site to the new one 
within a very few minutes and with minimal hand- 
ling. The cuneiform bone is purposely traumatized 
so as to encourage its osteogenetic activity. Ad- 
hesion between the tendon and the traumatized bone 
occurs in less than sixteen days and the union by that 
time is sufficiently firm to permit active motion of 
the transplanted tendon. 

The second incision, about one inch long, is made 
near the upper pole of the tibialis sheath, about two 
inches above the tip of the internal malleolus. The 
sheath is opened just enough to permit the passage 
of a probe downward through the sheath and out 
at its lower extremity. The tip of the probe is then 
seen to emerge just at the insertion of the tibialis 
anticus. The probe should be bent slightly near the 
tip and should be passed in such a way as to lie on 
the anterior surface of the tendon. Unless this 
precaution is taken, the probe has a tendency to 
slip off to the side and to traumatize the mesotenon 
or vascular membrane which connects the tendon 
with the floor of the sheath. Into the eye of the 
probe is threaded a strong silk suture. The two 


free ends of the suture are passed through the eye-- and in secondary operations, gives rise to adhesions 


so that the loop can be utilized at a later step of the 
operation to draw the tendon downward without the 
necessity of knotting. Even a small knot is bound 
to traumatize very much more than is the smooth 
loop. The probe is drawn entirely through the 
sheath leaving the guide suture in place. 

The third incision must be a long one, since the 
peroneal tendon must be exposed up to the middle 
of the calf if it is to be given the proper line of 
traction. A common mistake is to free the tendon 
only a short distance above the external malleolus 
thus rendering its course transverse rather than ver- 
tical. Its action under such circumstances is just the 
opposite of that required; it everts the foot instead 
of inverting it. The incision runs from the middle 


Fig. 1—Two patients who had severe grade of paralytic flat-foot. 
The photograph shows the right foot of one patient, the left of the 
other subsequent to transplantation of the peroneus longus tendon 
and stabilization of the ankle by the Hoke method. 
of the calf downward to the external malleolus, 
around it, and down to the cuboid bone. It is made 
slightly S-shaped, the upper part of the incision 
nearer to the tibia, the lower part near the fibula. 
This is done so as to facilitate the execution of 
the fascial plastic. The skin and subjacent tissue 
are retracted from the underlying fascia until not 
only the peroneal muscles but also the muscles of 
the anterior fascial compartment are visible. A 
longitudinal slit is made in the fascia over the at- 
terior compartment and over the lateral compart 
ment. Depending upon the age of the patient, 
these openings in the fascia should be from two 
to three inches long. With a little practice it 1s 
easy to estimate their length correctly. At each end 
of the longitudinal slit small transverse incisions are 
made to permit the eversion of the fascia. The 
object of this procedure is to evert the deep layer of 
the fascia which is coated with paratenon or gliding 
tissue, and over this gliding tissue the peroneal ten 
don can be made to pass from one fascial compart 
ment into the other. If this were not done adhesions 
would almost certainly occur, since traumatism 1 
the fascial septum, as shown both experimentally 
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which would impede the gliding of the tendon. The 
two fascial edges are united by means of a fine silk 
suture inserted in much the same way as the serosa 
stitch of a gastro-enterostomy. It is very important 
that the surface of the fascia, coated with gliding 
issue, be entirely untouched by any instrument or 
gauze. Only the edge that is inverted by the stitch 
is grasped by the forceps. The suture itself, when 
properly inserted, does not show at all. I have found 
the Cushing modification of the Lembert suture more 
practical than any other. Instead of tying the suture 
at the lower end of the fascial flap, it is advisable to 
take an additional stitch so as to tie at a somewhat 
lower point and thus avoid any possible contact of 
the tendon with the knot. 

The eye probe must now be passed from the 
upper pole of the tibialis sheath beneath the fascia 
and out in the region of the fascial plastic. The 
upper end of the guide suture lying in the tibialis 
sheath is drawn beneath the fascia by means of the 
probe. The guide suture thus runs from the fascial 
plastic beneath the fascia cruris into the tibialis anti- 
ais sheath, downward through the sheath and out 
near the insertion of the tibialis tendon. It is every- 
where in contact with gliding tissue and by drawing 
the peroneal tendon along this course, it will make 
its pathway correspond to the normal. Only after all 
these preparatory steps is the operator ready to ex- 
pose the peroneal tendon. The tendon is freed by 
prolonging the fascial incision already made over 
its upper end downward until the sheath has been 
opened and then along the sheath to the groove in 
the cuboid bone where the peroneal tendon passes 
into the sole of the foot. It is at this point that the 
tendon should be divided, since experience has shown 
that it is then just long enough to reach to its new 
point of insertion. The tip of the divided tendon 
is grasped with the tendon clamp and a No. 2 
chromicized catgut suture is inserted. The ends of 
the suture are left long to facilitate drawing the 
tendon downward through the sheath of the tibialis 
anticus. As rapidly as possible the tendon is now 
freed up to the lowermost muscle fibers and drawn 
over the fascial bridge downward through the tibialis 
sheath, While doing this the first assistant must 
hold the tendon in the air by means of any smooth 
instrument so as to prevent the tendon from buck- 
ling. The operator must grasp the end of the tendon 
with a forceps and start it on its pathway, since 
otherwise torsion is likely to occur. This step of 
the operation, more than any other, requires practice 
and team play. Its execution ought not to require 
More than five seconds. 

The long incision is closed at once to prevent fur- 
ther exposure of the tendon to the air, then the 
Second incision is closed. The operator is then 
teady to attach the tendon to its new insertion. The 
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ends of the chromic catgut suture are passed into 
a stout cervix needle with which several firm bites 
are taken through fascia and cartilage. The fixa- 
tion should be such as to draw the tendon directly 
against the bed in the interval cuneiform bone 
already prepared for it. The two halves of the split 
tibialis tendon are united to the tendon so as to give 
additional security. This method of fixation meets 
the demand of mechanical security and also of physi- 
ological fixation, since the traumatized bone cells 
react to hold the tendon secure. To determine the 
degree of tension under which the tendon should be 
sutured, the operator has recourse to the rule earlier 
referred to, namely, that when under anesthesia the 
origin and insertion of a muscle and its tendon are 
approximated, the tension of the tendon is zero. 
The foot is therefore inverted and dorsiflexed and 
the peroneal tendon is pulled upon with just enough 
force to render its course straight. It will be found 
that its length, if it has been divided at the cuboid 
groove, is just sufficient to make it reach the bony 
implantation site prepared for it. 

The operation is concluded by suturing the first 
skin incision. The foot is then immobilized in plaster 
of Paris in a position of inversion and dorsiflexion. 

Type 3. This is the outspoken paralytic flat-foot 
with a marked degree of planus and valgus. Not 
only the tibialis anticus but the tibialis posticus and 
the other inverting muscles are paralyzed or very 
weak. Usually the peroneals and the extensor longus 
digitorum are strong. It is in this kind of foot that 
the simple transfer of the peroneus longus is insuffi- 
cient to correct the deformity. Adequate results are 
secured only by a combination of bone reconstruction 
and tendon transfer. My technic is as follows: The 
first portion of the operation is a stabilization of 
the ankle by the method of Hoke. The incision, 
about two inches long, runs from the tip of the ex- 
ternal malleolus forward and inward to the head of 
the astragalus. The incision is deepened to the 
fossa on the external surface of the neck of the 
astragalus. This fossa is usually filled with fat, 
part of which should be resected since this facili- 
tates the healing of the wound as well as adequate 
exposure. The capsule of the joint is incised be- 
tween the body of the astragalus and the posterior 
portion of the os calcis. The tendons running 
superficial to the neck of the astragalus are then 
freed from the bone and retracted strongly to the 
inner side. This exposes the neck and the head 
of the bone. The head is freed from the capsular 
ligament and with the chisel the neck is divided about 
one quarter inch proximal to the head. Owing to 
the fact that in cases of paralytic flat-foot of long 
standing the head of the astragalus is forced far to 
the inner side, this step of the operation is not easy 
and requires much more practice than in the corre- 
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sponding operation for paralytic club-foot where 
the head of the astragalus is displaced towards the 
outer side of the foot. The head is lifted out of 
the wound with a towel clip—the most effective 
instrument to prevent any unfortunate accident to 
the removed section of bone. The head is then 
stripped of its cartilage and the neck is reformed so 
as to change its original angulation towards the 
inner side of the foot. The cartilage is also removed 
from the exposed surface of the scaphoid bone and 
from the anterior articular facet of the os calcis. 
The posterior portion of the articulation between 
astragalus and os calcis is next attacked. With an 


Fig. 2. Paralytic club-foot before treatment. 


appropriately shaped chisel the cartilage is removed 
from the adjacent surface of these two bones and 
then an additional wedge of bone is removed with 
its base directed toward the inner side of the foot 
to overcome any previous valgus tilt of the os 
calcis. This portion of the operation corresponds 
exactly to a t-lting of the shoe by means of strips of 
leather such as is frequently practiced in treating 
a valgus deformity. If the deformity is extreme the 
wedge of bone removed from the inner side can be 
reinserted on the outer side between the os calcis and 
the astragalus, thus doubling the corrective effect. 
’ The head of the bone is then replaced but instead of 
being allowed to remain in its; original position far 
to the inner side of the foot it is displaced towards 
the outer side of the foot so that the downward 
thrust of the body weight transmitted through the 
astragalus to the rest of the foot will fall to the 
outer side of the longitudinal axis of the foot. This 
constitutes one of the essential features of the Hoke 
operation and in my opinion has helped most effect- 
ively to cure the deformity. The wound is closed by 
a layer of buried chromicized suture and a contin- 
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uous stitch for the skin. Then the peroneal transfer 
is done as already described. 

Thanks to this technic I have had no difficulty in 
correcting all cases of paralytic flat-foot that haye 
come to me during the last two years. In fact, in 
three cases over-correction occurred, a club-foot 
developed which had to be treated by immobilizing 
the foot in a position of valgus. This procedure re. 
established the correct form of the foot and the 
permanent results were satisfactory. 

A subdivision of this third type must also be men- 
tioned in which the peroneal tendons are not ade- 
quate for transplantation purposes and the extensor 


Fig. 3. Paralytic club-foot subsequent to transplantation of the 
tibialis anticus to the outer side of the foot and stabilization of the 
ankle by the Hoke method. 
longus digitorum is disproportionately strong. In 
these cases it is wiser to transfer the extensor 
longus digitorum instead of the peroneus longus. 
Roberts has recognized this type of case and attaches 
the extensor digitorum to the tibialis anticus above 
the annular ligament. Unquestionably the results 
will be good in a high percentage of cases. In my 
opin‘on it is, however, far safer to use the bony ift- 
plantation since the chances of securing firm unio! 
of tendon to bone are decidedly better, experiment- 
ally as well as clinically, than where the tendon ' 
united to tendon. The operation is performed by 
first exposing the implantation site exactly as in the 
peroneus longus transplantation, then a curving 1 
c’sion is made just back of the base of the toes rut 
ning from the second toe outward and upward to 
the insertion of the peroneus tertius. The four & 
tensor tendons and the peroneus tertius are dis 
sected away, the extensors are cut off at the base of 
the toes, the peroneus tertius at its insertion to the 
bone. Care must be exercised not to sever the ter 
dons of the extensor brevis digitorum which af 
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manning close to the tendons of the long extensors. 
The five tendons are grasped with mosquito clamps 
and lifted upward from the deeper parts until the 
tndon sheath is reached. The lower portion of the 


sheath has to be opened but that directly beneath 


the annular ligament should be left intact. Through 
a subcutaneous channel the tendons are drawn over 
to the inner side of the foot and united by fixation 
titch and implanted into the cleft tibialis anticus 
tendon at its insertion to the internal cuneiform. I 
have had occasion to perform this operation only 
three times, in all of which the results were grati- 


fying. 


Fig. 4. Paralytic calcaneo-cavus deformity ina patient 25 years old. 


II. Paratytic CLus Foor. Type 1.. This mild 
grade of club-foot caused by a disproportion in 
stre-gth between the inverting muscles and the 
evertors is met with rather seldom. It is classified 
a that type of club-foot in which satisfactory ‘cor- 
fecton is secured by temporary fixation of the foot 
ina position of valgus combined with subsequent 
exercises to strengthen the evertors and a suitable 
modification of the shoe designed to take the strain 
off of the weakened muscles. 

Type 2. In this, a much more frequent grade of 
paralytic club-foot, non-operative measures are in- 
sufficient. There are two subdivisions of this kind 
of foot: A, tliose in which the tibialis anticus muscle 
is strong and active, B, those in which the tibialis 
anticus is paralyzed and the deformity results from 
overaction of the flexors and invertors. 

A. The first step of the operation is the stabiliza- 
tion of the ankle by the Hoke method. A two inch 
itcision is made as in the case of a paralytic flat-foot, 
the head and neck of the astragalus are exposed, a 
uch simpler proceeding than with the paralytic fiat- 
foot owing to the outward displacement of the head 
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of the astragalus. The head is removed just as in 
the flat-foot case but in reshaping the neck and in 
replacing the head care is taken to reconstruct the 
architecture of the astragalus in such a way as to 
correct the previous deformity. The head is not 
allowed to remain displaced to the outer side but is 
now inserted far to the inner side of the foot so that 
the downward thrust of the body weight will fall 
to the inner side of the longitudinal axis of the foot. 
In a corresponding fashion the wedges of bone re- 
moved from the adjacent surface of astragalus and 
os calcis have their bases directed to the outer: aspect 
of the foot. 


Fig. 5. Same foot shown in Fig. 4, illustrating the improvement 
in form and function subsequent to stabilization of the ankle by the 
Hoke method and the implantation of both peroneals and flexor 
longus hallucis to, replace the paralyzed Achilles tendon. Patient is 
able to walk ten or twelve miles at a stretch without fatigue. 

After closure of this first incision the tibialis anti- 
cus tendon is transferred from the inner side of the 
foot to the outer. A horseshoe-shaped incision is 
made over the insertion of the peroneus tertius, the 
skin flap being directed upward. The tendon of 
the peroneus tertius is split at its insertion and a 
groove is cut in the fourth and fifth metatarsal 
bones for the reception of the tibialis tendon. The 
second incision is made along the course of the tibi- 
alis anticus tendon from a point slightly proximal to 
the upper pole of the sheath downward to its inser- 
tion. The fascia is incised just above the sheath 
and is retracted towards the outer side of the leg 
so as to expose the extensor proprius hallucis and 
the extensor longus digitorum. An eye probe 
threaded with a guide suture is now passed down- 
ward along the course of the extensor longus digi- 
torum tendons and made to enter its sheath. This 
is a simple procedure if the operator is careful to 
make the tip of the probe hug the tendon. This 
is best done by making a small hole in the paratenon 
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which surrounds the tendons into which the tip of the 
probe is inserted. On entering the sheath the probe 
finds its way readily downward and is made to 
emerge over the peroneus tertius tendon which runs 
through the same sheath as the long extensor. The 
probe is pulled through bringing the guide suture 
after it. The tibialis anticus sheath is split open 
its entire length and the tendon cut away at its 
point of insertion. Unless the full length of the 
tendon be secured, it will prove too short to reach 
to the outer side of the foot. It is advisable to take 
- a small bit of cartilage or bone with the tendon 
since this renders the union at the new point of 
implantation particularly firm. The tendon is 
threaded with the usual fixation suture, freed from 
its mesotenon and, by means of the guide suture, 
drawn downward through the sheath of the extensor 
longus digitorum and made to emerge at the inser- 
tion of the peroneus tertius. Here it is fastened to 
the groove already made in the bone. The operation 
is concluded by suturing fascia and skin. The leg 
is immobilized with the foot in-maximum eversion 
and dorsiflexion. 

B. In this kind of foot there is no tendon suit- 
able for transplantation. The permanent results 
are consequently not as good. The bone archi- 
tecture is revised as in type A, then a tencdesis 
is performed as recommended by Putti of Bolog- 
na and Gallie of Toronto. The three paralyzed 
extensor tendons (tibialis anticus, extensor pro- 
prius hallucis and extensor longus digitorum) 
are exposed above the ankle by a four-inch in- 
cision. The tendons are cut away from the mus- 
cle and drawn through a drill hole in the tibia. 
They are fastened to the bone with sufficient 
tension to hold the foot in eversion and dorsal 
flexion. Plaster of Paris is applied with the foot 
in this position. If the flexors of the foot are 
weak, good permanent results are to be expect- 
ed; if, however, these muscles are strong the 
most careful after-treatment and protection of the 
foot by means of suitable braces and night splints 
must be carried out for many years, otherwise the 
tendons fixed to the bone will soon stretch and 
the tenodesis will be of no avail. 

III. Paratytic CaLcaNgeo Cavus. It was for 
this type of foot that Whitman originally con- 
ceived the operation of astragalectomy, and it is 
unquestionably here that his operation has its 
most satisfactory results. Removal of the astra- 
galus and the backward displacement of the foot 
successfully overcomes not only the cavus, but 
also the calcaneus deformity. The great disad- 
vantage of the operation, in my opinion, is the 
shortening of the leg which occurs. This short- 
ening is of course of no moment when the lesion 
is bilateral and the legs of equal length. If, how- 
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ever, as frequently happens, the paralysis is ynj- 
lateral and the paralyzed leg is one and a half 
inches or two inches shorter than the other, then 
the additional shortening entailed by this opera- 
tion is not to be disregarded. As the lesion is jn 
the great majority of instances unilateral, there 
is ample opportunity which, in my opinion, has 
given equally good results without any shortep- 
ing whatever. This consists in the stabilization 
of the ankle by the Hoke method, combined with 
the transference of both the peroneal tendons and 
either the flexor longus hallucis or the tibialis 
posticus to replace the paralyzed Achilles tendon, 
The technic is as follows: A two-inch incision 
on the outer aspect of the foot exposes the neck 
and the head of the astragalus. The head is re- 
moved and the neck is shortened sufficiently to 
permit effectual backward displacement of the 
entire foot. If this is done properly there is a 
bony check to the dorsal flexion of the foot in 
much the same way as after an astragalectomy 
by the Whitman method. To facilitate this back- 
ward displacement all the ligaments joining the 
astragalus and os calcis have to be severed. Be- 
fore this first incision is completely sutured the 
two peroneal tendons are exposed and_ their 
sheaths opened a sufficient distance downward 
to permit severing the tendons several inches be- 
low the external malleolus. 

The patient is then turned face downward and 
a second incision is made over the posterior as- 
pect of the ankle joint, excising an ellipse of skin 
whose apices extend from the internal malleolus 
to the external malleolus and whose width is de- 
termined by the degrees of correction which is 
desired. Sufficient skin should be excised to 
draw the heel toward the knee with all the trac- 
tion that the suture line can stand. Through the 
two, lateral projections of this elliptical incision, 
the peroneal tendons are exposed on one side and 
the flexor longus hallucis tendon on the other. 

The peronei are easily found, but the long 
flexor of the toe lies buried beneath a fascial plane 
which holds it close against the groove in the 
astragalus. The large vessels and the posterior 
tibial nerve should be drawn forward until this 
fascial band is exposed and only after its incision 
will the tendon become visible. The tendons are 
cut off as low as possible, threaded with the usual 
fixation suture, drawn through a slit in the 
Achilles tendon and fastened firmly to the 0s 
calcis which has been grooved for their recep- 
tion as in the previous operations. If the tibialis 
posticus is to be used instead of the flexor longus 
hallucis (and it has the added advantage of not 
interfering in any way with the flexion of the 
toes) it must be cut off just at its insertion to the 
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jone, since otherwise it is not quite long enough 
reach its new implantation. It is run through 
, subcutaneous course superficial to the nerves 
nd bloodvessels. The wound is closed by inter- 


spted sutures with sufficient tension to draw the ~ 


berosity of the os calcis upward towards the 
nee. In putting on the plaster it is advisable to 
ix the heel in this position and after this first 
grt of the plaster has hardened, to apply a sec- 
md portion in which the forefoot is forced dor- 
glward so as to correct the cavus deformity. 

IV. Paratytic Eguinus. Type.1. In this mild 

de the extensors of the foot, though weakened, 
ye still active and the Achilles tendon, though 
omewhat shortened, can be stretched sufficiently 
without actually cutting to permit complete cor- 
ection. ‘The foot is immobilized in plaster of 
Paris in a position of calcaneus. The retentive 
iressing is kept on about four weeks and renewed 
{there is a tendency to recurrence. 

Type 2. The Achilles tendon is too short to 
yrmit of correction by stretching. If the par- 
lysis is of the flaccid type without any evidence 
if spastic contracture of the gastrocnemius, the 
Achilles tendon may be safely divided subcutane- 
usly. Only two precautions are necessary: 
irst, the use of.a fine tenotome which will not 
unduly damage the surrounding structures; sec- 
md, the application of a suitable dressing which 
will not by pressure interfere with the downward 
gowth of tendon cells, uniting the ends of the 
severed tendon. 

In cases of spastic equinus the subcutaneous 
nethod must never be followed, since the tendon 
mds retract such a distance as to make their 
inion impossible. A calcaneus deformity invar- 
ably follows this incorrect procedure. The ten- 
ion ends must be prevented from separating un- 
ily. This can be done by the L-shaped length- 
ing method, or by the method of Hibbs, (the 
double L), or more simply by the method of 
Robert Jones. The last I prefer because of its 
implicity and rapidity. A one inch incision is 
lade to one side of the tendon, the fascial en- 
itlope is slit, the tendon lifted up on a blunt in- 
ttument exposing it for about three-quarters of 
a inch. Two chromicized catgut sutures are 
iserted one-half inch apart, each stitch making 
tee transverse bites through the tendon, care 
ting taken that each bite should be in a different 
teavage plane. The tendon is cut between the 
Wo sutures, and the equinus deformity is cor- 
teted, leaving a gap between the tendon ends. 
The ends of the suture are then tied together, 
hus preventing further separation when the 
‘pastic muscle begins to contract after the anes- 
thesia is over. A gap of two and a half or three 
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inches is bridged by this method in from three 
to four weeks and the resulting tendon is aston- 
ishingly smooth and strong. 

If the extensor tendons of the foot are complete- 
ly paralyzed the method of replacing them depends 
upon the strength of the peroneal tendons. If the 
peroneus longus and peroneus brevis are strong, the 
drop-foot can be corrected by transplanting these 
two tendons to the dorsum of the foot; the longus 
is attached to the inner side, the brevis to the outer 
side. The technic of the operation corresponds to 
that already described. The one difference is that 
the peroneus brevis is run through a subcutaneous 
course instead of through the tendon sheath, since 
there is none available on the outer side of the foot. 

If the peroneal muscles are paralyzed or very weak 
the method of tendon transference cannot be used. 
Instead, some type of bone operation is to be per- 
formed. The best procedure, in my opinion, is that 
of Willis Campbell. Campbell exposes the posterior 
portion of the os calcis and astragalus and implants 
in this situation a number of small bone grafts which, 
fusing together, act as a catch preventing the foot 
from dropping beyond a right angle. I have modi- 
fied Campbell’s technic by using a single peg graft 
removed from the tibia with the motor saw, implant- 
ed into a drill hole in the upper surface of the os 
calcis. 

I have thus far said little of the after-treat- 
ment. This necessitates the most painstaking at- 
tention to the details of muscle re-education and 
appropriate protection of the operated limb by 
means of a brace during the day and a splint at 
night. If these details are carefully followed the 
results will be good. If they are not attended to. 
even the most perfect operative technic will be of 
no avail. 

I have outlined the operative treatment of the 
four main groups of paralytic deformities. There 
are, of course, numerous other types of deform- 
ity occurring as a result of paralysis. These can 
be dealt with by modifications of the foregoing 
technic. 

SuM MARY. 

In the surgical treatment of paralytic deformi- 
ties of the foot the best results are secured by a 
careful grading of the deformity according to the 
muscles paralyzed and the degree of deformity. 
In the very mild cases correction can be secured 
by non-operative measures, (fixation in plaster, 
stretching, muscle training); in the moderate 
grade by tendon transference alone; in the more 
marked by tendon transference combined with 
bone reconstruction. 
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SURGICAL AFTER-TREATMENT IN 
THYROID DISEASE 


T. L. Deavor, M.D., F.A.C.S. 
Syracuse, N. Y. 

The literature of thyroid surgery is devoted largely 
to diagnosis and operative technic. Many small but 
very important matters, relative to post-operative 
care, are not dealt with fully enough. Recovery in 
serious cases often depends upon the manner in 
which the minutest details are carried out. We learn 
all these things by experience, of course, but this 
takes years of time. In a crisis, one naturally turns 
to the printed page. 

Postoperative goiter may be considered under 
four heads. (1) Simple cases without much reac- 
tion. (2) Early toxic and exophthalmic cases with 
no complications. (3) Advanced toxic and exoph- 
thalmic cases with beginning change in the heart and 
other organs and (4) late toxic and exophthalmic 
cases with profound alteration in the heart and nerv- 
ous system. 

Mortality in goiter surgery should be low, 
although, with every precaution, it can never be 
entirely eliminated. Two things prevent this. One 
is the utter inability to determine, in any instance, 
whether the patient’s resistance is equal to the vari- 
ous complications, usual or unusual, which may arise. 
‘The other is the intimate relationship, not yet fully 
understood, between the thyroid and other vital or- 
gans. On this account, an apparently safe risk often 
turns out badly. Hyperthyroidism, for example, 
may have a very abrupt onset following any opera- 
tive procedure; or, being present in a mild degree, 
may suddenly assume grave tendencies. In addition 
to this, secondary hemorrhage, acute dilatation of the 
heart or collapse of the trachea may occur unexpect- 
edly. In the earlier days, when much less was known 
about thyroid disease, the line of safety was often 
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overstepped. An instance is recorded in which ap 
eminent surgeon operated upon a case of exoph- 
thalmic goiter, having a pulse of 216. Knowing the 
relentless fury of hyperthyroidism, such an experi- 
ence would make the surgeon of today feel a bit 
uncomfortable. 

The lowest possible death rate depends upon the 
efficiency with which three great principles are car- 
ried out. They are, in the order of most importance, 
preliminary preparation of the patient, and selection 
of the proper time to operate; after care, suited to 
the individual case; and guarded anesthesia with 
control of hemorrhage. 

A certain small percentage of patients will not 
survive the operation, death following a decided 
change in the respiration, which becomes rapid and 
shallow, or, with little or no provocation, suddenly 
ceases not to return. Or, the patient may reach her 
room in a state of marked depression, but not a con- 
dition of shock as we commonly see it. She is con- 
scious, but greatly relaxed. The pulse grows thready 
and more rapid, and the pupils show a tendency to 
intermittent dilatation. Death occurs in less than 
six hours, preceded by increasing relaxation, cyar- 
osis and a clouded mentality. 

At times the patient may be rational until the last. 
The pulse, though not greatly accelerated, rapidly 
decreases in force and volume, in spite of everything 
that can be done. In all these cases, postoperative 
intoxication occupies the background, death arising 
in consequence of damage to the large internal or- 
gans, more extensive than could have been deter- 
mined before the operation. 

The same may be said of obese women, with large 
and long standing colloid goiters. Once in a great 
while one will di¢ suddenly, without warning, during 
or soon after the operation, ostensibly from fatty 
infiltration of the heart. It is better to reduce these 
patients before thyroidectomy. 

Postoperative thyroid cases run a fairly regula 
course, in this respect, that, on the third day, if the 
patient lives, there is a noticeable chance, usually for 
the better. Fatalities occur during the first six 
twelve hours. Later than this, they are usually due 
to some complication, as cardiac exhaustion or se: 
ondary hemorrhage. Rarely, the cause of death ar 
not be traced to any definite source. If a patiett 
lives six hours, we may expect recovery, though the 
danger is by no means over, nor can we safely relas 
a single effort in the way of treatment. 

One will be disappointed if he follows a routitt 
method of dealing with goiter patients, as in general 
surgical work. Each case must receive individual 
attention, before, during and after operation. Pa 
tients who have had insufficient rest and preliminafy 
treatment, or are allowed up too soon, will recov 
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through. A reputation based upon rapid-fire work 
s ephemeral in its duration, and rightly so. 
Ligation is at times a part of the preliminary care. 
Again, it may be the only operative treatment re- 
qired. Thyroidectomiy should not be undertaken 
when the patient is losing weight, or is in a state of 


cerebral excitation with tachycardia. Time and life 
ae saved by waiting. Bloodless thyroidectomy 
should be the aim, as far as possible. We have come 
to believe that cardiac failure and the anesthetic are 
too often blamed for accidents which, in reality, are 
due to excessive loss of blood. Whether the opera- 
tion can be done in one, two or three stages, de- 
gends upon the surgeon and the patient’s condition. 
All things considered, it is better not to undertake 
more than can be completed within a fair margin of 
safety. Patients, however, do not like multiple oper 
ations. Many will put off the second until the good 
efects of the first have been lost. 

Nearly all toxic and exophthalmic cases do better 
during the cooler months of the year. When seen 
in the office in July and August, they manifest a 
more severe grade of intoxication. Heat depresses 
the vital centers, accelerates the pulse rate and less- 
ens the patient’s resistance, all of which leads to ex- 
haustion. Cold has exactly the opposite effect, and 
helps to strengthen the lines of defense. In post- 
operative care, its free application lowers the tem- 
perature, slows the pulse and quiets the mentality. 

Opinions differ as to whether post-operative in- 
toxication—mild in some cases; very severe in 
ithers—is due to absorption of toxic overflow from 
the traumatized gland, or to a peculiar disturbance 
of the nervous system, not easily explained, whereby 
acondition of hyperthyroidism is brought on. We 
lave seen a very marked reaction follow ligation, 
‘specially where more than one pole was tied off. If, 
lefore the operation, the pulse and nervous system 
ate quite stable, much more may be expected from 
postoperative treatment. When the pulse is accel- 
trated ten to twenty beats on slight exertion, as 
fom lifting an arm, sitting up or turning over in 
ied, there is evident myocardial degeneration. And, 
dong with this, one will nearly always find an un- 
sual susceptibility of the nervous system. An indi- 
ndual in this condition is a doubtful risk. Prelimi- 
lary treatment, therefore, should aim tc raise the 
fatient’s resistance to the highest possible degree. 
Quite infrequently, following thyroidectomy, a 
tumber of ecchymoses, large and small, will be seen 
tout the neck and chest. Another evidence of car- 
tiovascular change. 

A small number of patients belong to the unex: 
Meted class, and cannot be prepared against emer- 
ticy. In these cases one must operate in stages, 

ng what is safe each time, until the gland is 


ey reduced. Any other method invites dis- 
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Since climatic relations have much to do with the 
onset and course of thyroid disease, the post-opera- 
tive treatment of thyroidectomy may need to be 
varied considerably to meet the requirements of each 
geographical section. 

We have made these introductory statements to 
emphasize the fact that postoperative care, in goiter 
surgery, is largely a continuation of the preliminary 
treatment, there being, in each instance, similar ele- 
ments of vital importance. Among these are physi- 
cal rest, free ingestion of fluids, cerebral inactivity 
and adequate elimination. Looked at from this 
standpoint, thyroidectomy becomes a simpler opera- 
tion ; less dangerous; more efficient. 

One of the most serviceable instruments about the 
hospital is the electric suction apparatus. It is always 
accessible, and the nurse understands its use, so that 
patients may be nicely relieved of the tough, 
stringy mucus which accumulates in the throat, 
after almost every thyroidectomy. 

If nitrous oxide oxygen or local anesthesia has 
been used, the patient will be conscious of her sur- 
roundings early. She is therefore brought back to 
her room quietly, and without demonstration. The 
room is somewhat darkened, and properly ventilated. 
Later, a small pillow is put under the head and neck 
for comfort. There should be no confusion in the 
matter of carrying out orders. Nurses are not al- 
lowed to hurry to and fro, as if alarmed over the 
patient’s condition. Everyone looks cheerful and 
pleasant. Funereal faces are undesirable. A spirit 
of unshaken confidence is manifested at all times, as 
well as absolute indifference to danger. This helps 
to induce mental quietude on the part of the patient, 
with perfect physical submission. Or, as Crile ably 
puts it, a state of negativity. 

For the first few days after the operation no visit- 
ors are allowed. In toxic and exophthalmie cases, 
this is quite rigidly carried out, though much de- 
pends upon the patient’s condition. There are rare 
instances in which the mere sight of a relative, or 
the hand shake of a close friend, will help to pacify 
the aimless wanderings of a disturbed mind. The 
skilful nurse will always manage this rather delicate 
situation. She will also determine the patient’s 
social and literary tendencies, from day to day, and 
thus, as recovery goes on, shorten the time by read- 
ing and story telling. 

If a goiter is of the non-toxic form, and the opera- 
tion has not been carried too far, the patient will 
remain in good condition for six to twelve hours. 
At the end of this time, the pulse and temperature 
begin to rise, restlessness sets in, as a rule. This 
reaction is noticeable in nearly every case of simple 
goiter. As drainage lessens and healing takes place, 
the pulse and temperature return to normal, the 
patient swallows readily and sleep becomes more 


a great 
, during 
fatty 
ce these 
regular 
y, if the 
tally for 
t six 10 
ally’ due 
or Se 
ath cat 
patient 
the 
aly relax 
routine 
genera 
dividual 
on, Pe 
liminary 
recove 
hurried 


AMERICAN 
298 JourRNAL oF SuRGERY 
restful. In a few instances there are no unfavorable 


symptoms at all, recovery following without a single 
break. 

At first, small doses of morphine hypodermatically, 
or the bromides or luminal, dissolved in hot water 
and given by the stomach, may be required to pro- 
duce quietness and sleep. Morphine ties up the 
secretions, and is, therefore, objectionable, especially 
in older people. If really needed, a 1-16 of a grain 
repeated is better than a larger dose given once. 
Luminal is withheld if the kidneys are involved. 

Water is freely given from the start. All post- 
operative cases need fluids, and the goiter patient, 
instead of being an exception, is an exaggeration of 
this rule. The point is not to wait, as in general 
surgical work, till the stomach is tolerant, but to 
begin at once to give water. Vomiting is made easier 
thereby, and the period of nausea shortened. 

In every case, simple or toxic, the diet is adapted 
to the patient’s condition. And on leaving the hos- 
pital, this fact is emphasized and made clear. At 
first, peptonized milk, when milk is tolerated, rapidly 
builds up strength. Malted milk with cream and 
sugar, served hot, is very refreshing. Eggnog made 
with pure cream and fed with a spoon, often is rel- 
ished. It must be flavored to suit the individual taste. 
Ice cream or trophonine may be tried. The patient 
will often suggest little things to her liking. Elderly 
people sometimes do this. Goiter in the aged is 
usually of the simple form, cystic or colloid ; often 
very large. No matter how short the operation, or 
how careful the anesthesia, shock is apt to follow, 
though it may be slight. Such patients have about 
lived up their time, and have no reserve. Hence, the 
after care, whether feeding or medication, is that 
designed for a feeble individual, the real nature of 
the operation being of less importance. Persons well 
along in years may want their cup of coffee in the 
morning. We permit this, and believe it to be an 
advantage. An egg may be beaten up and secretly 
added to the coffee. It is then strained and served 
with cream and sugar. Prepared in this way, it is 
both a food and a beverage, and patients appear to 
be refreshed thereby. Contrary to the usual custom, 
forced feeding with beef steak, before operation, has 
done wonders for some of our emaciated exophthal- 
mic cases. The digestive tract must always be kept 
clear, of course. 

In the ordinary case, we have found it very help- 
ful to give a 1-60 of a grain of strychnine every 
four hours, hypodermatically, combined with a 1-50 
of a grain of digitalin. It sustains the patient’s 
strength, and apparently hastens recovery. When 
the pulse is small and compressible, and the patient 
weak and indisposed, caffeine and sodium benzoate 
acts better than digitalis. It seems to stimulate the 
cerebral centers and in some way restore the cardiac 
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and respiratory force and rhythm. After the firg 
few days, if the patient does well, less medication js 
needed. Iron, arsenic and strychnine, however, dyr- 
ing the convalescent period, is particularly helpful 
The iodides may be required later on to control 
recurrence. In simple goiter of younger individuals, 
there is invariably a noticeable hypertrophy of the 
remaining thyroid, following soon after thyroider. 
tomy. This is compensatory, and usually subsides 
in two or three months. If by this time the neck 
does not return to its normal shape and size, altera- 
tives should be administered. 

The nurse is instructed to give a low enema on 
the second or third day. This prevents abdominal 
distress, and eliminates toxic material. During the 
first three or four days of discomfort, when vomit- 
ing is most likely, the patient’s hands and face are 
frequently cleansed with a cold damp towel—a small 
courtesy, greatly appreciated. The severe backache 
which most patients suffer, is relieved by good nurs- 
ing, by turning in bed, by pillows under the head, 
neck and back and, later, by the backrest. Even 
morphine may be necessary, and, if so, should be in- 
jected into the lumbar muscles. Here again, a tablet 
of luminal, at 5 p. m., dissolved in a little hot water 
will, in many instances, quiet a multitude of com- 
plaints. 

Any complication which was present before the 
operation will now be more apparent than ever, 
and will require special attention for a time. Other- 
wise, the patient will look with disfavor upon the 
operative work done. It is well to remind each one 
that postoperative swelling of the ankles, tension and 
uncomfortable sensations in and about the neck, may 
be present for quite a while, and also that any symp- 
toms not caused by the goiter will, of course, not be 
relieved by its removal. 

When one operates frequently, almost daily, for 
thyroid disease, naturally a patient will come back 
now and then dissatisfied, just as in abdominal work. 
Therefore, we are accustomed to tell our patients 
not to expect too much relief from local or general 
symptoms, since the real purpose of the operation is 
to prolong life and prevent further damage to the 
heart and nervous system. 

In toxic and exophthalmic patients, according to 
the gravity of the case, every means possible of get 
ting fluids into the system is utilized, and the work 
is begun as soon as the operation is fully completed. 
When the patient is back to bed, the Murphy drip 
is started, using a saline or soda solution. In a vefy 
urgent condition, salines are given under the breast, 
subcutaneously or intravenously. A blood trams 
fusion may be required. Everything is done cat 
tiously, so as not to excite or tire the patient. If the 
case is a late one, and the heart muscle in bad cot 
dition, too much fluid cannot safely be thrown into 
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4e circulation at one time. The heart is apt to stop 
acute dilatation. 

If vomiting persists, with other signs of acidosis, 

ycose is given by rectum, to be repeated every six 

»ten hours, as required. When the rectum is not 
wentive, the Murphy drip is tried. Intravenous 
ministration may be necessary. We have not had 
resort to the intravenous method very often. In 
nid cases the glucose may be added to the drinking 
nter. Postoperative acidosis may be prevented in 
dmost every instance by the use of alkalies before 
geration, and free cleansing of the digestive tract. 

Even with perfect drainage, almost every thyroid- 
«omy will develop a temperature of 99.5 to 102, 
ad the pulse will rise in rate proportionately. Ex- 
«pt in very bad cases, these evidences of intoxica- 
jon do not appear till after the first six to twelve 
urs. At this time there is a noticeable change, 
thich may be gradual or very abrupt. In highly 
oxic or exophthalmic cases, the operation, even 
igation, may be followed at once by all the signs of 
gofound hyperthyroidism. One seldom encounters 
amore desperate condition. Whatever the time of 
mset, the picture is one of unusual distress, and calls 
or quick response. I have sat by the bedside of 
ese patients, and watched the various changes in- 
trvene, as the pulse and temperature mount up. 
The pulse may reach 190, the temperature 104.5 by 
rectum. The patient’s vitality is rapidly consumed ; 
ter reserved force simply melts away. If untreated, 
he pulse grows more and more rapid, then thready 
md irregular. The tongue becomes dry and brown, 
ad swallowing difficult, as extreme restlessness sets 
m, Even delirium is not unusual. 

Just what to do in these cases is of the utmost 
importance. With a rapidly rising pulse and tem- 
yrature, and profound irritability, the first thought 
to give morphine, and then slow the pulse with 
iigitalis. But this is not the safest way to proceed. 
There is present a high degree of intoxication. There 
may be a complicating myocarditis. Acidosis is not 
tilikely. The patient is dehydrated. Mere slowing 
ofthe pulse is but a temporary measure. Sedatives 
on lose their effect, leaving the condition no better ; 
ften worse. Elimination is called for. Something 
counteract the toxins rapidly entering the blood 
team. Thyroid balance is upset, and must be re- 
tored. Drugs, alone, are powerless. 

Up to this time ice has been used about the neck 
ad precordial region, but now the patient is sur- 
funded with it. Ice bags are applied to both sides 
of the lower extremities, to the front and sides of 
the abdomen, and to the back of the neck, forehead 
aid vertex. The thorax is omitted. The effect of 
tld, so used in these cases, is often miraculous. In 
one to three hours, the temperature falls almost 
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drops in rate, the patient becomes quieter and the 
tumultous tendency of all the symptoms gradually 
wears away. As soon as the desired impression has 
been made, the ice bags are withdrawn, to be-re- 


‘ placed, one or more, as the occasion demands, and as 


long as necessary. The bed must be kept perfectly 
dry. As a guide to their use, when the rectal tem- 
perature declines to 100, all ice bags except those 
about the head, neck and cardiac area, may be re- 
moved, to await further indications. These patients 
are seriously ill, and the surgeon should keep in 
close touch with them, personally directing the treat- 
ment, until signs of improvement are well established. 

In addition to the use of cold, fluids are given free- 
ly, as outlined above. As to drugs, only those really 
indicated should be employed. The good effect of 
cold makes medication less needful. In the very 
rare instances in which cold is not desirable or is 
inefficient, one must rely upon drugs, rest and 
fluids. If iodine is used, as advised by Plummer, 
a favorable change should be noticeable within thirty- 
six hours. Morphine, in doses of 1-16 to 1-8 of a 
grain, every three to six hours, will usually quiet 
the patient. In some cases the bromides are pre- 
ferred. If the kidneys are not involved, luminal, 
once or twice a day, is superior to all other seda- 
tives. It may be given dissolved in a little hot water. 
We should avoid the use of any mixture containing 
belladonna, hyoscine or suprarenal extract. Many 
cases will present some indication for the use of 
digitalis, 10 to 15 minims every four hours. Not 
only does digitalis slow and strengthen the pulse, 
but it indirectly aids elimination through the kid- 
neys. We do not recommend enormous doses of this 
drug, since no one can tell what is the real condition 
of the heart muscle. In well marked cases of myo- 
cardial degeneration, frequently found with exoph- 
thalmic goiter, there are weak areas in the ventri- 
cular wall. A heart that has been mercilessly driven, 
often to dilatation, under the stress of hyperthyroid- 
ism, may not withstand the rapid shift, to the slow 
and powerful beat, produced by large doses of digi- 
talis. 

The use of iodine in certain exophthalmic cases, 
before or after operation, to the point of detoxica- 
tion, has been tried out in our clinic with consider- 
able satisfaction. Some cases have done very well. 
Others were not much improved. A few were 
apparently made worse. Fortunately, the most pro- 
nounced effect was noticeable in those cases in which 
there was a high degree of intoxication. And this 
is a favorable comment, for if iodine so administered 
can bridge over the desperate risk, even occasionally, 
it is well worth while. It is to be remembered, 
however, that, in the treatment of goiter, all expecta- 
tion centers upon the heart. To restore a tired or 
exhausted myocardium, requires time and the recum- 
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bent posture. About this there can be no difference 
of opinion. However well a drug may control out- 
ward manifestations, it cannot take the place of rest. 

We believe, also, that the general publicity given 
to the use of iodine as a cure for goiter, is very 
unwise. In some localities iodine is now being taken 
with as much complacency as a dose of salts. People 
in general make no distinction between the various 
forms of goiter, neither do they understand the thera- 
peutic action of drugs. They simply take iodine, 
regardless of its effect. The treatment of all serious 
illness, anyway, should be controlled entirely by 
the profession. The laity may be taught how to 
recognize the early signs of disease, and the value 
of prompt attention thereto; but treatment belongs 
to the physician. A little knowledge is a dangerous 
weapon in the hands of the uninformed, who have 
no power of discrimination. 

The administration of iodine as a prophylactic, to 
children and young adults, has seemed to do good, 
and will no doubt help to control thyroid enlarge- 
ment. Further observation will determine whether 
the results are permanent or not. In certain forms 
of true goiter, iodine should be given guardedly, if 
at all, for we may yet come to see that much of the 
apparent good following its use is gained at the 
expense of the patient’s future health. 

There is scarcely a goiter case, simple or toxic, 
which does not have an associated complication, car- 
diac or otherwise. The complication may be so pro- 
nounced as to greatly retard immediate recovery 
from the operation. As a rule, however, this is not 
true, except in the highly toxic or exophthalmic 
form. After the first three to ten days, the usual 
postoperative disturbance, shock and so on, will 
have passed by. There is then either a gradual re- 
covery without incidence, or a declining hyperthy- 
roidism. Or, one or more of the various complica- 
tions die to, or aggravated by, the thyroid condition 
will persist. Whatever the complication may be, 
it requires about the same treatment as when found 
independent of the goitrous state. A few of these 
complications can be completely relieved; some will 
improve, while others will remain the same or grow 
progressively worse, the goiter having been removed 
too late. 

The incision should be looked at daily. This takes 
but a minute, and enables one to assist drainage and 
detect undue hemorrhage. No stiff, blood stained 
gauze should be allowed about the patient’s neck. 
Each case will throw off from one to eight ounces of 
serum. Drainage must be free in all thyroidectomies, 
but especially in the toxic and exophthalmic form. 
Manipulation of the drainage tape, giving exit to a 
quantity of retained serum, will often slow the pulse 
. and help to quiet a restless patient. 

The stitches are removed on the third day, and 
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the drain on the fourth to the seventh day, depending 
upon the amount of exudate. Small independent 
collections of serum are opened as soon as detected, 
If the skin edges are not in good apposition, they 
are deliberately pulled apart, readjusted and made 
to fit perfectly. The edges are then kept in place by 


.strips of adhesive plaster laid across the incision, 


These plasters are perforated in the center, to allow 
for drainage. Such a procedure is carried out daily 
until healing is complete. This little device s original 
with us, and in hundreds of cases we have not had 
a single infection. Of course, one must be sur- 
gically clean. In our thyroid work, no drain is ever 
permitted to emerge through a separate opening. It 
puts the surgeon in bad light to send his patients out 
with a stellate scar below the primary incision. In 
exceptional instances, and more especially following 
a two-stage or multiple operation, the after-care of 
the wound must be adapted to the individual case. 

In spite of every precaution, about 5% of cases 
will develop an unsightly scar. At times the cicatrix 
will take on the appearance of a true keloid degen- 
eration. There is no way of knowing just which 
patients belong to this group. We have noticed that 
dark complexioned individuals and those of a tuber- 
cular tendency, are apt to produce excessive scat 
tissue. In 15% the scar will be exaggerated but 
satisfactory. The remaining will be perfect, and, in 
a year’s time, scarcely noticeable. 

Besides the method of drainage and the care of the 
wound, the final appearance of the neck depends 
upon the character of the incision, the amount of 
gland tissue removed and the size and shape of the 
part left. Small nodules following resection, readily 
drop back into the deep recesses of the neck; larger 
ones will noticeably alter the surface contour. In 
rearranging the various structures, undue tension 
should be avoided, as it frequently leads to elevation 
or depression of the skin at that point. Mass liga- 
tion of tissue will do the same. Perfect suture of 
the platysma and superficial fascia is very important. 
The skin should drop together easily. There must 
be no deficiency of subcutaneous tissue about the 
drainage opening, or dimpling will surely take place. 
Opening of the sternomastoid sheath, accidentally of 
not, generally leaves a slight defect in that side of 
the neck from contracture. 

Finally, when the patient is otherwise well, ut 
avoidable irregularities, dimpling of the skin, at 
herent areas, widening of the scar, and so on, may 
be corrected under cocaine, using a small sharp 
knife. Massage of the neck is of great benefit, also. 
A marked depression in one side sometimes follows 
removal of a large colloid or cystic goiter. The 


nerves and muscles have been injured beyond com 
plete repair. These depressions or shallows may be 
gracefully filled in by transplantation of fat from 
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the gluteal region. The results in this line have 
heen excellent. 

About once in six hundred cases, there will be 
secondary hemorrhage, mild or severe, usually 
fom slipping of a ligature. It occurs during the 
frst thirty-six hours. Although the field may be 
perfectly dry at the completion of the operation, a 
good deal of capillary oozing sometimes follows. The 
dressings may be saturated for the first few hours, 
wt this does no harm. In secondary hemorrhage, 
however, the blood escapes rapidly, and often dis- 
tends the neck to its utmost capacity. The condition 
salways a serious one, and even if the patient lives, 
onvalescence is apt to be more or less prolonged. 
If anemia is profound and the pulse rapid and 
thready, immediate help is called for. But if the 
gatient is not cyanosed, and little or no blood is 
oming from the drainage opening, it is generally 
safe to treat expectantly, for clotting must soon take 
place. In the absence of cyanosis, it will be neces- 
sry to give a general anesthetic if the wound is 
explored. The patient cannot stand a long operation 
with further loss of blood, and the bleeding point 
isnot always accessible. The pressure of the clot 
iready formed may be more effective than any 
operative procedure. However, the judgment of the 
sirgeon must decide whether the wound should be 
reopened or not. We have never found it necessary 
der the above circumstances. While it is always 
atemptation to find and ligate the bleeding vessel, 
10 matter which course is taken, if the patient dies, 
me will naturally feel sorry he did not choose the 
other. 

A cubic centimeter of hemoplastin should be ad- 
ministered, to be repeated in three hours. One 
should watch for anaphylaxis. Saline solution is given 
intravenously or under each breast, and again in six 
to twelve hours, if needed. Transfusion of blood 
may be tried. Strychnine 1-30 of a grain every four 
hours will maintain the patient’s strength, but will 
lot increase hemorrhage or blood pressure. Other 
timulants may seem desirable. The patient must be 
kept perfectly quiet, with or without morphine. 

uragement is of the utmost importance. Ice 
is applied to the sides and back of the neck. The 
loot of the bed is not raised. 

If cyanosis is extreme and the respiration greatly 
barrassed, the condition is very different, and 
there is but one thing to be done. The wound is 
quickly opened, with all the aseptic precaution possi- 
te the clots turned out and the bleeding point 
igated if feasible. It may seem best to merely clamp 
the vessel, leaving the clamp in place for three days, 
"securely pack the cavity with gauze. The stitches 
May be replaced at this time or later, according to 
what is done. On account of cyanosis, no anesthetic 
Sneeded. In a few minutes, the patient will appear 
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as well as before the accident. The further treat- 
ment is carried out as previously described. 

Collapse of the trachea happens very infrequently 
from softening of its cartilage. It usually comes on 
quite suddenly, and is fatal if not promptly relieved. 
Fortunately, this condition can usually be prevented 
by routine examination of the trachea during opera- 
tion. When sottening of the rings is present or sus- 
pected, a layer of goiter tissue, sufficiently thick to 
give support, shouid be left in contact with them. 
1i for any reason this cannot be done, the sterno- 
hynoid and sternothyroid muscies should be united 
in tront oi, and securely to, the detective portion of 
the windpipe. Shouid this aiso tail, or, 11 the acci- 
dent should occur much later, aiter the wound is 
closed, intubation or tracheotomy will be required. 
A complicating pneumonia may toliow. 

When suppuration takes piace—it should be very 
unusuali—iree drainage is esiabiished, and the 
wound irrigated Ouce or twice day with chiorazine 
soluuon, unt the imiective process 1s overcome. A 
readjustment ot the wound euges will be necessary. 

i.very Operative non-toxic goiter patient should 
return at’ irequent intervais, tor advice and turther 
care, until the ueck has been normal tor at least two 
years. Kecurrence—it may be compensatory—is 
common in young peopie; tairly so in persons over 
twenty-five. sxecurrence in simple goiter oiten re- 
sponds surprisingiy well to aiterative treatment. A 
Secoud Operation is sometimes necessary, however, 
even though both lobes were suthciently reduced the 
first tume. in the toxic and exopiithaimic torm, a 
recurrent nodule should be removed as Oiten as it 
returns. ‘Lwo or more operations may need to be 
done. ‘hese are the cases in which scar tissue 1s apt 
to be excessive. CUccasionaily the iodides and rest 
will make turther operative treatment unnecessary. 
Secondary operations through the old scar are usual- 
ly attended by severe hemorrhage, a sort of oozing, 
difficult to control, which not oiily increases the pulse 
rate very noticeably, but also lowers the patient’s 
resistance. 

Toxic and exophthalmic patients require special 
vigilance. ‘They need much encouragement with con- 
siderable rest and medication, covering a longer 
period of time, according to the gravity of the case. 

True exophthalmic goiter is probably never so 
completely cured. There is a well marked constitu- 
tional involvement, with profound alteration of the 
heart and other organs. Early recognition is the 
priceless element in the management of these cases. 
There should be no time lost in discussion as to 
whether they are medical or surgical. They are 
emphatically both. To temporize over this point is 
criminal. 
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SUMMARY. 

1. Every means of treatment known to be of real 
value in the postoperative care of thyroid cases, 
should be available for reference when needed. 

2. Operative mortality in goiter work may be low- 
ered by individualizing every case; by operating 
when the patient’s resistance is at the highest avail- 
able point, and never under doubtful circumstances ; 
by avoiding every drop of unnecessary hemorrhage ; 
and by a quick, well planned procedure, under guard- 
ed anesthesia, local or general. Obesity, excessive 
summer heat, great loss in weight, a rapid pulse 
which will not slow down under rest, but quickly 
rises on the slightest exertion, are danger signals, 
even with a low metabolic rate. 

3. Five things are essential in every operative 
goiter case. They are rest of body and mind; a 
reconstructive diet; sufficient elimination; free in- 
gestion of fluids; and a carefully directed medica- 
tion., Iodine, aside from its use in simple and ado- 
lescent goiter, may, according to Plummer, have a 
special indication in the exophthalmic form, either 
before or after operation or both. Too much pub- 
licity in the treatment of goiter with iodine, is to be 
condemned, since the laity are not skilled in the 
matter of therapeutics. 

4. Postoperative simple goiter usually runs a 
quiet course. The exophthalmic type may manifest 
a rather varied reaction, merging from a mild form 
into that which is stormy or even violent. Water 
should be given from the start, regardless of vomit- 
ing. The free use of fluids by other means is im- 
perative. The desperate case requires the personal 
attention of the surgeon. He dare not shift his 
responsibility. Cerebration must be subdued, and 
the renal function encouraged. With a high tem- 
perature and a rapidly rising pulse, cold externally 
will often prove of great value. Of drugs, the most 
important are luminal or the bromides, morphine, 
digitalis and, in selective cases, iodine, as advised 
by Plummer. 

5. Collapse of the windpipe and grave secondary 
hemorrhage, are the tragedies of goiter surgery. If 
tracheal collapse is always suspected, the vigilance 
thus employed will prevent many cases. In the latter 
condition, if there is no cyanosis, and little or no 
blood is coming from the drainage opening, the 
treatment designed for concealed hemorrhage is 
usually sufficient. But if cyanosis is marked, in ad- 
dition to the above measures, the wound should be 
immediately opened, without an anesthetic, and the 
bleeding point closed in the quickest possible man- 
ner. 

6. Recurrence in simple goiter, if in young per- 
sons, may be compensatory, and therefore, subside. 
If it persists,-at any age, medical or surgical treat- 
ment is advised. Recurrence in the toxic or exoph- 
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thalmic form, calls for further removal, as a rye 
Rest and medication, however, may suffice. The 
advanced exophthalmic case, with fixed complica- 
tions, cannot be completely. cured. A mutual yp. 
derstanding on this point, before operation, yi 
prevent much undesirable comment later on. 

7. The best cosmetics can be obtained only by 
special attention to details, from the very beginning 
of the operation until the wound is completely 
healed, with final correction of irregularities, Eyey 
then, five out of every hundred patients will presen 
an unsightly scar. 

8. Every operative goiter case, simple or toxic 
should be kept under observation until the best D0s- 
sible results have been reached. Advice and treg- 
ment from too many sources should be discouraged, 


SOME FUNDAMENTAL CONSIDERATIONS 
IN RADIUM AND X-RAY THERAPY 
CuHarLeEs D. ENFIELD, M.D. 
Ky, 


Medical men and to perhaps a lesser extent sur- 
geons, who are not themselves particularly interested 
in radiation therapeutics often have so vague an ide 
of the rationale of x-ray and radium therapy that 
they fail to achieve for their patients the maximum 
benefit to be had from this increasingly important 
therapeutic specialty. Certainly there is no occasion 
for the internist or the surgeon to familiarize him- 
self with dosage factors, nor with the minutia of 
treatment technic: these purely technical phases art 
and shall remain, the exclusive sphere of his radiol- 
ogist.. However, if failure to understand the broad 
general principles causes him to refer his cases af 
the wrong time; to fail to refer cases that could be 
markedly benefited; or to specify a particular s0 
of radiation therapy when another sort, or a combi- 
nation would be more desirable, then it is the func 
tion—and the duty—of the radiologist to attempt t 
clarify the situation by helping those outside lis 
specialty to a better understanding of the underlying 
principles of his work. 

It is perhaps inevitable that there should be a té 
dency in the profession as well as out of it, to blamé 
or praise the instrument rather than the operator f 
the striking failures and successes of radiation there 
peutics. There are, of course, limitations—not J° 
accurately defined, to the capabilities of x-rays a 
radium in therapeutics; however, the instrumet 
themselves are so new and so appealing to the imag 
nation that they tend to overshadow the skill, 
science, the artistry if you like, of their master. 
is unfortunate that the radiologist has so often iif 
self emphasized some improvement, real or fancies 
in his equipment, some variant in the manner of # 
plying his therapeutic agent that he has become 
ordinated, in a sense, to his machinery. This # 
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dency has made it possible for the misfortunes of 
inexperienced and unqualified radiologists—working, 
however, with new and impressive equipment—to 
reflect upon the sincere and careful and generally 
successful efforts of thoroughly capable men oper- 
ating with the same sort of physical equipment; can 
me imagine such a situation arising in surgery? 
Would it be possible for an apprentice barber sur- 
gon arising in surgery? Would it be possible for 
ai apprentice barber surgeon to retard general ap- 
preciation of the value of surgery in a community 
by his bungling efforts? Not now; but when surg- 
ey was as young as radiology now is exactly this 
could, and no doubt did, occur. 


And it is exactly this fact that radiology is young, 
that we have yet to learn what we can do, and often 
too, what we cannot do, that it behooves the radiol- 
ogists as well as his friends in the other branches of 
the profession to remember we are mapping out our 
territory a little more thoroughly every day, throw- 
ing outposts into new countries, sometimes to con- 
slidate and entrench them there, sometimes to with- 
draw them when we find the position untenable. 
Bear with us in this period of growth and develop- 
ment which surgery went through many years ago; 
discount our enthusiasm a little, but not too much, 
and remember that because some one had a disas- 
trous radium or +-ray result three or five years ago 
does not necessarily mean that that result represents 
today the maximum achievement of radiation thera- 
peutics in this particular type of case. 


It is perhaps trite to emphasize again that all radia- 
tion therapeutics has its very foundations in the 
varying susceptibility of different kinds of tissues 
to radiation effects. If all tissue cells were equally 
influenced by any given intensity of rays only local 
destructive radiation would be possible, and this 
while a very familiar application is perhaps least 
important since its results can be almost duplicated 
by various physical and chemical agents. Generally 
speaking, the more highly specialized tissues are 
more resistent, while the less specialized, and par- 
ticularly embryonal types of tissue are highly sensi- 
tive. Among normal tissues lymphoid tissue is much 


| More sensitive to radiation than, for instance, muscle, 


skin, or the cutaneous fatty structures, a fact which 
makes it possible to influence the spleen, the tonsils 
and lymphatic glands through a single port of entry 
—that is, applying a greater dose to all the interven- 
ing tissues than to the organ being treated without 
tausing any detrimental effect upon these normal 
but constitutionally resistent structures. 

The same specific differences in susceptibility to 
other types of radiation exist in regard to tumors 
with, of course, the added handicap that the exact 
ping of the tumor is never easy and may be quite 
Mpossible except where one’s impression is con- 
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firmed or reversed by the response to radiation. To 
quote Ewing “The successful treatment of deep 
tumors requires the careful adjustment of dosage to 
the individual case with due regard to the age and 
condition of the patient, the type, structure and 
natural history of the tumor, and the relations and 
functions of the affected and surrounding organs. 
Every tumor is a study by itself, no uniform carci- 
noma or sarcoma dosage can ever be established; 
results will not improve merely with increase of 
dosage.” 

With regard to their susceptibility to radiation the 
same author classes tumors broadly into adult and 
embryonal types, the members of the embryonal 
group being highly susceptible to radiation and those 
of the adult group inclining to be resistent though in 
variable degree. 

Ewing and other pathologists have pointed out 
that as a rule highly cellular tumors respond more 
readily than those containing much stroma while, on 
the other hand, certain benign tumors which are 


extremely fibrous in structure yield very readily to 


radiation, conspicuous in this class being uterine 
fibroid which often melts under a single rather mild 
radium application. Again a fibroid which, to the 
examiner, may appear the exact counterpart of one 
that has responded with uncanny promptness, may 
prove very resistent to radiation. It has long been 
known that sarcoma responds much more readily to 
radiation than carcinoma while, again, tumors that 
show a ready response to the initial treatment may 
behave very badly in the end since they tend to 
return and become resistent to radiation, while 
others, as frequently occurs with mixed parotid 
tumors, diminish very slowly in size but under the 
influence of treatment tend to remain localized and 
perhaps become operable. Many phases of this 
problem which is now, perhaps, the most important 
in radiation therapeutics remain to be developed and 
will become clarified only through years of experi- 
ence and accurate classification of lesions, coupled 
with accurate and truthful reports of treatment and 
results. 

Turning from the question of tissue susceptibility, 
to that of the biologic effect of radiation, let us em- 
phasize the fact that the radiations of radium and 
#-rays, exercise an almost identical effect upon the 
tissues ; someone has said almost truly, that radium 
is “just a little compact bundle of x-rays.” Most of 
the observed differences in effect are due to the 
method of application. Short wave length +-rays, 
heavily filtered, exert an effect upon the tissues 
almost identical with the gamma radiation of radi- 
um, when applied at distance as in a “pack,” and 
the mixed radiation from a radium plaque, un- 
screened, is almost identical in its effect with unfil- 
tered soft x-rays. The action of radium emanation, 
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or radon, is simply that of radium and the type of 
effect produced depends on screening, distance, and 
length and strength of application. However, radi- 
um was so long used only for its caustic effect that 
in many minds radium action is associated with 
severe reactions and tissue destruction. It should 
be made clear therefore that in many instances, by 
proper combination of filtration and distance, the 
radium effect is produced not only without destruc- 
tion of tissue but with no appreciable inflammatory 
reaction whatever. On the other hand, where local 
caustic action is desired, radium owing to its com- 
pactness and the accuracy with which the extent of 
the reaction can be gauged, is preferable to other 
destructive agents. 

With either agent, then, any of three effects may 
be produced. The first of these, as indicated, is 
destruction of the area rayed. The neuclei of the 
cells disintegrate, their substance undergoes vacuo- 
lization and they disintegrate. In inherently suscept- 
ible tissues such effect can sometimes be produced 
without permanent injury to the surrounding normal 
structures. This destructive action is the usual 
mechanism of cure when such lesions as superficial 
epithelioma are treated successfully with either +- 
rays or radium, and is part of the action sought in 
the treatment of cancer of the cervix uteri with 
radium applied in the cervix. It is a part of the 
mechanism of treatment in all conditions in which 
“emanation seeds” or radium needles, are applied 
interstitially. It is a part of the effect desired when 
heavy cross firing doses of +-rays are applied to 
help malignancies. It is a very important factor in 
radiation therapy but if the total action of radiation 
were confined to this destructive effect, radiation 
therapy would never have become a really major 
factor in the treatment of malignancy. 

A second, and perhaps more important effect of 
radiation upon tissues may be described as steriliza- 
tion. The cells are not destroyed, but their vitality 
is so impaired that they are rendered incapable of 
reproduction. Obviously the dose required is less, 
and this effect can therefore be sought and, in for- 
tunate instances, obtained where it would be inimical 
to the well being of the patient to attempt the de- 
structive dose. The ultimate result is quite as good— 
where this effect can be secured—as though destruc- 
tion had occurred since outlaw cells incapable of re- 
production are soon taken care of by the body, while 
the effect upon the host is incomparably better than 
where extensive tissue destruction is sought and 
secured. This type of tissue effect is desired in pre- 
operative radiation of breast cancer, as well as in 
post-operative prophylactic radiation. It is a part 
of the effect sought in the x-ray or in the combined 
a-ray and radium therapy of pelvic malignancy. It 
is the type of effect sought in the radiation of many 
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non-malignant conditions such as tuberculosis of the 
cervical glands. 

As will be pointed out later, when radium is ap- 
plied interstitially there exists, around the zone of 
destruction, a wider zone of sterilization, so tha 
this second type of action is a part of the effec 
secured wherever radium is used to the point of 
caustic effect, while it may be the only action secured 
provided the radium is used at some distance from 
the surface in a “pack.” 

A third type of effect which most observers are 
convinced can be produced by properly graduated 
doses of radiation is less easy to describe. Appar- 
ently stopping short of completely sapping the vital- 
ity of the cells affected it does depress them, and 
on the other hand stimulates the defense reactions of 
the host so that in favorable instances the scale is 
turned against the neoplasm. It was undoubtedly 
to this type of effect that the occasional distinguished 
successes with cancer of the early x-ray therapists 
was due, as we now know that their dosage was 
very much less than any hypothetical cancer dose, 
It is interesting to note that many workers are turn- 
ing—it would almost seem back—to small, frequent, 
doses, of short wave-length, heavily filtered +-rays 
in the treatment of deep malignancy especially where 
the lesions are so extensive that hope of a radical 
cure is not entertained. They are reporting most 
encouraging results, at least in palliation, and these, 
without the systemic depression consequent upon 
heavy single doses. 

While there is no occasion to go deeply into the 
technic of production of these various effects a very 
brief consideration of the physical principles on 
which variations in technic are based will perhaps 
be in order. Radium decays at an absolutely con- 
stant rate, producing so far as the therapist is con- 
cerned two types of rays—the beta—which have 
limited penetration and correspond in action very 
much to long or “soft” +-rays—and the very pene- 
trating gamma rays which act more nearly like short 
or “hard” x-rays. Now both beta and gamma rays 
are constantly being given off by radium, and both 
long and short x-rays by the x-ray bulb though the 
proportions can be varied in the case of the +-ray 
tube by varying the voltage of the exciting current. 
In either case therefore it is ecessary to employ 
filters where more penetrating radiation is desired, 
while in the case of the x-ray tube the voltage i 
increased as well. The filters do not in either cas¢ 
add anything to the beam of rays; they merely sub 
tract the undesired part of the beam. The addition 
of filtering material then decreases the total quantity 
of effective radiation and increases the penetrating 
quality so that generally speaking heavy filters af¢ 
used for deep effect and light filters or none for 
superficial effect. 
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Like light, radiation either from an +-ray bulb 
or from radium decreases in intensity with the square 
of the distance from the source. If one considers 
that such radiation emanates from what is practi- 
cally a point source, in what is for all intents and 
purposes a spherical form, this fact will be self- 
evident. Its practical application is not always so 
evident. Practically it means that if a radium plaque 
produces a given effect at 1 mm. from the skin in 
one-half an hour it will take two hours to produce 
the same effect if it be moved away only one mm. 
further, and four and one-half hours if moved away 
2mm. further. It means that if a needle containing 
radium be introduced into the tissues it will produce 
an action very rapidly decreasing through a sphere 
ranging, if the time be sufficient, from total de- 
struction in the immediate vicinity to a point heavily 
filtered distance effect at the periphery. A homo- 
geneous effect cannot be secured from embedded 
radium nor from radium introduced into a body 
cavity. Applied to consideration of the action of 
the x-ray beam the law of squares is equally in- 
teresting. or instance, if a given biologic effect- 
iveness is produced in a certain time at 50 cm. 
tube skin distance, the same biologic intensity 
will be obtained at 60 cm. in approximately 1.4 the 
time. This example, of course, disregards the filtering 
and diffusing effects of the tissues themselves, but 
it will render comprehensible the statement that it 
would require a very large amount of radium, applied 
at considerable distance from the skin to produce 
homogeneous radiation at any depth under the skin, 
without marked skin effect. 

Mention of skin effect calls for mention of the 
means by which doses of radiation sufficient to de- 
stroy the skin may be delivered at considerable 
depth through the intact skin. This is done by cross 
firing—i. e., directing the beam toward the central 
lesion through each of several portals of entry and 
limiting the time of application over each area to 
less than that required to injure the skin. This 
principle is employed in the treatment of most deep 
lesions by x-ray, radium or a combination of both 
agents. It is, of course, equally cross firing if for 
instance radium is applied in the cervix and 2#-rays 
externally girdling the pelvis; if three radium 
needles are applied over a lip cancer one inside, one 
outside, and one on the crown of the lip; or if 
*-rays alone are applied to a breast recurrence from 
three angles of approach. 

It is evident that no mention of dosage of either 
agent which fails to give all the factors means any- 
thing at all, especially in journals devoted to general 
medicine and surgery one sees frequent reference 
to so many-hours of radium application or so many 
minutes or hours of x-ray. Such references imply 
either a habit of inaccurate statement or a desire to 


ENFIELD—RADIUM AND X-RAY THERAPY 


AMERICAN 
JournaL.or SurcEry 305 


withhold essential data.. To mean anything at all, 
mention of a dose of #-rays must include time, dis- 
tance, filtration, milliamperes and voltage, and the 
part which this individual dose plays in a series, 
and even then the varying output of different tubes 
and transformers operating on the same factors 
gives a very considerable possible margin of error 
in attempting to duplicate a described treatment. In ° 
radium whether it be calculated as radium or as a 
salt (English literature refers to mg. of radium 
salts while American literature usually refers to the 
radium content) the screening or filtration, the dis- 
tance and the time, as distances—in radium applica- 
tions—are usually very short, it is very important 
that they be observed and reported accurately. 

The measurement of the output of the x-ray tube 
as distinguished from mere measurement of the 
factors controlling the output has been referred to. 
It is being realized more and more that at least occas- 
ional checking of the actual x-ray production of a 
machine is necessary to insure anything like uni- 
formity in dosage. Such measurement is, at the 
present time, usually conducted by means of an 
ionization chamber and an electroscope—a combi- 
nation of instruments previously the property of the 
physicist which, however, the radiologist has been 
compelled to add to his working equipment. For- 
tunately, radium gives an absolutely constant output 
of beta and gamma rays so that radium dosage may 
be accurately calculated without the necessity of 
measuring the radiation itself. 

The wave of enthusiasm over extremely high 
voltages in #-ray therapy which swept this country 
a few years ago has largely died down; with high 
voltage equipment taking its place among the other 
tools of the radiologist. It is an important place 
but by no means as conspicuous a one as was expect- 
ed by the enthusiasts of 1919. Perhaps radiologists, 
for the most part, have abandoned the idea that great 
improvement in their results will come from mechan- 
ical development of their equipment. They have 
learned, in any cases through bitter experience, the 
fundamental truth of Ewing’s statement that results 
will not improve merely with increase of dosage. 
They have turned from the equipment catalogue to 
the pathology text; from a study of dosage charts 
previously consulted with a view to administering the 
greatest possible dose consistent with integrity of 
the skin and the life of the patient, to a closer study 
of the patient and his disease and their all-important 
inter-relationship. 

It should be reasonably apparent that radiation 
therapeutics is not and never was the work of a 
technician; that it is a highly specialized field in 
medicine which, to achieve its possibilities, requires 
a personnel consisting of thoroughly trained physi- 
cians familiar not only with the detail of their own 
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specialty but with most of what is important and 
new in internal medicine and surgery as well. 

Many, perhaps most, of the unfortunate radiolog- 
ical results have arisen from two sources: an inclina- 
tion to over-optimism as to the capabilities of radia- 
tion in the individual case and a desire to administer 
a lethal dose of rays to any and all malignant con- 
ditions, quite regardless of the type of the tumor, 
the condition of the patient and the susceptibility of 
adjacent normal structures. It should be evident 
that the time will never come when +-ray or radium 
dosage can be administered blindly, following set 
and routine methods with any prospect of good re- 
sults. Here, as in other fields of medicine, the pa- 
tient is an individual, the disease presents certain 
individual and peculiar characteristics and treatment 
cannot be successfully standardized. 


SARCOMA (EMBRYOMA) OF THE KIDNEY 
IN INFANCY 
GrorGE B. PacKarD, Jr., M.D. 
DENVER 
and ALFRED BLUMBERG, M.D. 
Satt Lake City 


Caroline Z., aged 5 months, was sent to the Denver Chil- 
dren's Hospital, june 3, 1922, by Dr. Roy P. Forbes for the 
treatment of an abdominal tumor. 

Her parents are Polish, both living and well, and she has 
two sisters, both well, but no brothers. She has lost no 
brothers or sisters. There is no history ot tuberculosis or 
cancer in the immediate family. 

She had a normal delivery at term. Her birth weight is 
said to have been 12 pounds. She has been breast fed most 
of the time, and seemed to gain normally until about two 
months ago. 

At that time, her mother noticed a mass in the abdomen. 
At that time, too, her mother thinks, the baby began to lose 
weight. Since the tumor was first noticed, it has steadily 
increased in size until it has filled the whole abdomen and 
protrudes forward. With the increase in size of the tumor, 
the baby has grown steadily thinner, paler and weaker. 
Constipation is extreme. She is now very feeble. During 
the past week, she has had two “choking spells”, in which 
she became blue, and then pale and relaxed. 

The baby was well developed but undernourished and 
pale. She weighed 12 pounds. The findings were negative 
save for the abdomen which was rounded and dome-like 
and covered with large interlacing veins. A hard, smooth 
mass filled about two-thirds of the abdominal cavity, ex- 
tending from the costal margin to the pelvis, being more 
on the left than on the right side. The tumor seemed 
slightly movable, but did not descend with respiration. 
Blood and urine examination showed nothing of note. 

Operation was performed under ether on June 5, 1922. 
The abdomen was opened through a long left rectus-split- 
ting incision, which showed the tumor to be retroperitoneal. 
It was exposed by splitting the outer leaf of the descending 
mesocolon and was shelled out without especial difficulty 
to a narrow pedicle. Delivery through the abdominal in- 
cision caused marked shock. Pedicle clamped, tied and 
a ; Mesocolic opening closed; abdominal wall closed in 
ayers. 

Camphor (gr. 2) was given during operation and 120 c.c. 
of warm saline solution was given into the longitudinal 
sinus immediately after operation. The patient left the 
operating room in pretty fair condition. 

The specimen measures 12x10x14 centimeters. The 
weight is 1070 grams. The covering is leathery, somewhat 
discolored, smooth. The surface is irregularly nodular. 
On cross section, it is found that the leathery envelope 
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varies in thickness from 5 to 30 millimeters. The envelope 
is either closely adherent, or attached by a fine network 
to the tumor proper, which it encloses like a rim. The 
tumor itself inside the rim, is fairly firm, and grayish white 
with a shade of pink. The growth is subdivided i:to Job- 
ules by fine fibrous connective tissue strands. The structure 
is distinctly glandular, incidental hemorrhages and necrotic 
ereas being seen either at the periphery or in the tumor 
substance. There are several large bloodvessels traversing 
the glandular structure, which gives the tumor a granular, 
nodular appearance. No cyst is present. The tumor itself 
is well circumscribed. 

Microscopical examination shows the outer covering to 
be true kidney tissue. The glomeruli are compressed. There 
is nowhere visible adhesion to the capsule. The lining cells 
of the tubules are swollen and granular. The stratum of 
renal tissue gradually loses its density and forms a reticu- 
lum, which attaches the renal portion to the tumor proper, 
The tumor is chiefly composed of glandular tissue, the 
tubules of which are lined either by high cylindric or by 
cuboid cells. The lumina are mostly indistinct, especially 
near the periphery, while the tissue taken from the center 
of the tumor presents a picture strongly resembling adeno- 
carcinoma. Wherever the stroma is broad enough, there 
are spindle-shaped cells, creating the appearance of adeno- 
sarcoma. Muscle tissue is seen to run through the structure 


Fig. 1. Embryonal tumor. Compare size of tumor with breadth 
of hand. 


of the tumor. This muscle tissue is either of the smooth 
variety, or similar to striated muscle where large nuclei 
lie in a central area of a granular cytoplasm or project 
from the cell border. Diagnosis: embryoma. 

There was considerable shock for the first 30 hours after 
operation, and the baby received much stimulation. On 
the following day, the temperature reached 106°, gradually 
returning in the next two days to normal. Otherwise the 
convalescence was uneventful. The wound healed by first 
intention, and the baby went home about two weeks after 
operation. 

When seen, March 20, 1923, she appeared well and strong 
and the wound was solid. There was no evidence of recur- 
rence. The weight was not obtained, but appeared normal 
for the patient’s age. Late in May, 1923, approximately 
one year after operation, an epidemic of diphtheria carried 
off the patient and one sister, the mother neglecting to call 
for treatment until the children were moribund. At that 
time the patient was fat and strong, and gave no obvious 
sign of recurrence. No autopsy. 


The embryonic mixed tumor occurring in infants 
and young children, spoken of variously as embry- 
oma, sarcoma, adenosarcoma, etc., bears no relation 
to epithelioma’, hypernephroma, or other tumors of 
the kidney. 

This tumor is found mostly in infants, but may 
develop during young childhood up to 6, or 8 years 
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of age.? There is no selection of sex. One side is 
involved as frequently as the other. It is relatively 
rare, though it makes up about 30% of the kidney 
tumors in infancy* There were 7 cases in 15,000 
admissions at the Edinburgh Children’s Hospital.® 


glomeruli; (b) tumor presenting glandular arrangement. 


Stanford University Hospital has had 4 cases in 5 
years.* 

The general characteristics of the tumor are those 
of the tumor described above. The growth com- 
mences in the interior of the kidney, and, as it in- 
creases, pushes the renal tissue aside instead of 
infiltrating it. Thus the kidney tissue becomes grad- 
ually displaced until it occupies a thin cap-like arc 


Fig. 3. (a) Cortex showing fairly well maintained tubules and 
glomerulus; (b) smooth muscle tissue in capsule. 


on both poles of the tumor. The neoplasm tends to 
attain large size and is encapsulated until quite late. 
Metastasis is infrequent until late, but may occur in 
the lung, pancreas and vertebrae. The larger tumors 
may be cystic. Hemorrhage and necrosis may be 
complications. 

On microscopic examination, the growth is seen 


to be made up of 5 types of tissue in addition to the 
kidney remnant: (1) adenomatous tissue, partly 
tubular in structure, (2) sarcomatous tissue, mostly 
spindle cell in type, (3) muscle fibers, (4) connect- 
ive tissue, (5) bloodvessels. Many theories have 
been advanced to explain the origin of these different 
parts, and the attempt to classify the tumor has been 
even more difficult because hardly any two tumors 
are just alike. 

The greatest number of these tumors has been 
called sarcoma, or the name of adeno-sarcoma, ade- 
nocarcinoma, or adenocarcinosarcoma has been at- 
tached. Bland-Sutton® was under the impression 
that these growths develop from the normal tissues 
of the hilum, and have no embryonic derivation, 
Such conception has been widely contradicted. Rib- 
bert® conceived the idea that the origin of these 
growths is an aberrant sex cell, and that all three 
germ layers must be represented; while Cohnheim‘ 


Tig. 4. Tumor portion presenting glandular arrangement. 


and Birch-Hierschfield® insist on the Wolffian body 
origin. (Busse® thinks that such growths may be 
derived from either the kidney or its embryonal 
rudiment. On the other hand, Willms*® places the 
origin back to the middle plate. All these assump- 
tions, however, have resulted in the conclusion that 
these tumors are today recognized as embryomata. 
It would be too complicated to name this tumor in 
question an adeno - carcino - myorhabdo - sarcoma, 
simply for the sake of describing its structure. 

The symptoms in this case represent the usual 
course. A previously healthy baby begins to lose 
weight, becomes pale and sickly, coincidently with an 
increase in size of the abdomen. The urine is con- 
sistently negative. Hematuria is absent. Wasting 
continues until death takes place either from inter- 
current disease or from pressure causing intestinal 
obstruction or cardiac embarrassment. 

Operative removal of the tumor is the treatment 
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of choice. Transperitoneal approach gives the best 
exposure of the tumor which can frequently be 
shelled out. Shock is usually quite marked. Some 
surgeons® prefer to have the patient in the Trendel- 
enburg position to lessen this shock. Stimulation 
should be at hand. As a rule, the operation is not 
technically difficult. 

The roentgen ray has been used as treatment** 
when the growth was considered too advanced for 
operation. Only temporary improvement has been 
reported. 


Fig. 5. Spindle and polyhedral cells which grouped between gland- 
ular structure, and separated by strands of fibrous tissue containing 
also striated muscle fibers, 


The outlook for these patients is bad. A large 
proportion are considered inoperable. The operable 
mortality is high. Of those surviving operation, 
many succumb to metastases. Of Mixter’s 9 cases 
surviving operation, 8 died later of metastasis®. It 


Fig. 6. Epithelial tubules surrounded by muscle tissue, fibroblasts, 
spindle and ‘polyhedral cells. 


has been estimated that the total mortality in this 
condition is about 95%.’ Our patient, 11 months 
after operation showed no signs of metastasis. 


CoNCLUSIONS 
1. The mixed tumor of the kidney found in in- 
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fancy varies in structure, is embryonic in origin, 
and is best named embryoma. 

2. Early operative removal should be the treat- 
ment. 

3. Operative mortality.is high and increases with 
the duration of the tumor. Later, metastasis is the 


rule. 
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QUININ AND UREA ANALGESIA TO RE- 
DUCE THE AFTER-PAIN FROM 
TONSILLECTOMY 
CHARLES C. MILLER, M.D. 

CHICAGO 
Years ago when tonsils were not completely 
removed sore throat following operation was 
very slight, but with the development of tonsil- 
lectomy, painful sore throat for a number of days 
after the operation has become the rule. Severe 
soreness has several objectionable features which 
make it desirable that it be avoided if this can be 
done without interfering with the effectiveness 

of the operation. 

Those operators who extirpate tonsils when 
there seems to be distinct indication for their re- 
moval, have many patients who are in poor phys- 
ical condition. These patients, often not good 
eaters anyhow, will sometimes, when the throat 
is very sore, refuse even liquid foods for several 
days after operation. This, of course, further 
adds to their physical depression, coming as it, 
does when there is more or less reaction from 
the operation. 

The laiety have learned that tonsillectomy is 
followed by severe pain, and every surgeon who 
is at all observant realizes that this is becoming 
the chief deterrent to many prospective patients 
When badly needed as the operation is by many 
patients, it is indeed unfortunate if tonsillectomy 
cannot be practiced when indicated, for the re- 
moval of badly diseased glands may entirely 
change the health course of the life of a patient. 

I have previously pointed out the value of care- 
ful antiseptic cleansing of tonsillar crypts before 
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operation, cultural tests in nearly all instances 
of retained crypt secretions showing pathogenic 
organisms with streptococci and staphylococci 
predominating. Therefore, there can be no doubt 
of the value of probing out the follicles with 
strong antiseptics immediately before operation. 
This procedure takes very little time, and I have 
used it as a routine for some years. In addition 
to the practice of probing the follicles and satu- 
rating the contents of the crypts with a strong 
solution of iodin, phenol or formalin, in selected 
cases I have used quinin and urea solution with 
a view to getting a prolonged numbing action 
from the drug. 

The anesthetic action of quinin salts was de- 
scribed in 1907 by Thibault, and its first appeal 
was its absence of toxicity. Fifteen years ago 
cocain was still much used and few operators 
doing even minor surgery had not had more or 
less dangerous and alarming symptoms follow 
cocain injections. Anything that promised to be 
non-toxic, as safe as quinin, was sure to be ex- 
tensively tested. 

Several disadvantages soon became apparent: 
most solutions when injected caused more or less 
pain, the anesthetic action was uncertain unless 
the infiltration of the tissues was well done and, 
finally, it was observed that the tissues after 
operation remained hard and brawny. It was not 
for some time that much attention was paid to 
the prolonged anesthetic action, and by the time 
this was pointed out most surgeons had tried the 
drug and given up its use. 

There are many cases in which I feel that qui- 
nin and urea injections should be made circum- 
spectly. In fact readers will agree, I believe, 
that the method advised in this article calls for 
its circumspect use in all cases. 

When we review our cases in which sloughing 
has followed the injection of quinin and urea so- 
lutions, it is plain that this result occurs when 
operations call for marked distension of the tis- 
sues or when it has been used in plastic opera- 
tions or other procedures where the vitality of 
the tissues has been materially affected by the 
surgical procedure. 

In the throat we are dealing with well vascu- 
larized tissues, sometimes too well operators 
think who have not mastered the technic of tonsil 
enucleation and attempt the operation recklessly. 
So, too, there has been developed in the past few 
years methods of analgesia that make the need 
for infiltration solutions slight. 

Few operators today care to be bothered with 
tonsil enucleations without more or less scopola- 
min-morphia as a preliminary, and the operator 
who is willing to do this surgery with the patient 
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in the recumbent position can so profoundly 
deaden the sense of pain that the glands may be 
removed without any injection around them. 

Local injections have several advantages. Even 
when scopolamin-morphia is used, injections be- 
neath the tonsil tend to separate it from the mus- 
cular and aponeurotic tissues external to the cap- 
sule, and make it possible to remove the gland 
without stripping the recess as free of cellular 
tissue as would occur were injections not made 
under the organ. All operators who have used 
the injections can recall that there is less trouble 
from bleeding with such technic than from opera- 
tions under general anesthesia where no injec- 
tion is made under the tonsil. This is due not to 
hemostatics used in the injecting solutions, but 
largely to the lifting of the organ away from the 
vessels which lie along the walls of the tonsillar 
recess. 

Pain following tonsillar operations is chiefly 
due to sensitiveness of the muscular pillars that 
lie before and behind the tonsil. These left bare 
on the surface adjacent to the tonsil become ex- 
tremely sensitive. It is along the posterior sur- 
face of the anterior pillar and the anterior sur- 
face of the posterior pillar that the quinin urea 
solution should be injected. Beneath the tonsil 
a two per cent novocain solution can be used to 
best advantage. This may contain the adrenalin 
favored by many operators. To inject beneath 
the tonsil, the needle can be passed directly 
through the tonsil, this being less painful than 
passing the needle through the tissues adjacent 
to the organ. 

Quinin and urea solutions cause a somewhat 
burning pain, as a rule, when injected. When the 
patient has had a quarter grain of morphia and 
one one-hundredth grain of scopolamin an hour 
before operation and the tonsil has been lifted 
by a two per cent novocain solution no sensation 
is complained of by the patients when the quinin- 
urea solution is infiltrated along the pillars. To 
facilitate injection I use a needle bent nearly to a 
right angle. This is convenient in allowing the 
infiltration of the entire pillar to be made 
through a single puncture. 

One per cent solution injected along the pillars, 
not markedly distending the tissues, but just 
enough to show a slight bulging along the line 
where the separation of the organ will occur, has 
in my experience materially affected the sensi- 
bility of the tissues for several days following 
operation, and a review of these cases in which 
these injections have been made in contrast to 
those where it was not used convinced me that 
in the quinin-urea adjunct we have a means of 
distinctly lessening the after sore throat of ton- 
sillectomy. 
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DIABETES AND ATHEROSCLEROSIS 

“Diabetic gangrene” is a very useful expression in 
that it conveys to the mind a fairly definite and 
familiar clinical picture. It is incorrect, however, 
insofar as it suggests that the gangrene is due to dia- 
betes. “Diabetic gangrene” is due to a vascular dis- 
turbance, usually an arteriosclerosis of the senile 
type. It differs from arteriosclerotic gangrene in 
non-diabetics in its proneness to a complicating in- 
fection and in the difficulty in controlling that in- 
fection. 

Fortunately, the advent of insulin has made “dia- 
betic gangrene” much léss the life-threatening calam- 


ity that it was theretofore. It is an interesting ob- . 


servation, worth mentioning in passing, that in the 
presence of infection much larger doses of insulin 
are usually required to reduce the glycemia than 
when there is no suppurative process. 

An infection of toe or foot, to which the diabetic 
is more liable than the non“diabetic, may disturb the 
delicate balance, in an atherosclerotic, between blood 
need and blood supply, and thus initiate the gan- 
grene. This may account in a measure for the 
larger incidence of gangrene in diabetic than in non- 
diabetic individuals with arteriosclerosis. In so 
many, however, the gangrene starts as a dry process 
that one must seek some other explanation for the 
clinical impression, if, indeed, it is not an actual fact, 
that gangrene is more common and occurs at an 


> 
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earlier average age among diabetics with arterio- 
sclerosis than among arteriosclerotics who are not 
diabetic. The observation suggests that between the 
two affections there is a relationship causal rather 
than merely casual,—that diabetes is a factor in the 
production of arteriosclerosis and that the vascular 
disease progresses more rapidly in the diabetic than 
in the non-diabetic. 

Ander’s Practice of Medicine mentions diabetes, 
with gout, obesity, lead poisoning and chronic alcohol- 
ism, as among the general causes of arteriosclerosis; 
but we find no suggestion of an etiologic relationship 
in, for example, Osler’s Practice of Medicine or, to 
mention a very recent work, Buerger’s Circulatory 
Disturbances of the Extremities. An interesting 
contribution to the subject, from the x-ray stand- 
point has heen made, however, by Bowen, Koenig, 
and Viele of Buffalo (Buffalo General Hospital Bul- 
letin, April, 1924). They made the roentgenographic 
demonstration of calcification of the tibial arteries a 
means of comparison between 71 diabetics between 
40 and 8o years of age and a large number of non- 
diabetics in the same age period. They also divided 
each of these groups into those with and those with- 
out hypertension. They found that: “Fifty per cent. 
of the patients having had diabetes for more than 10 
years showed a marked arteriosclerosis in the ar- 
teries of the legs, whereas 12.5% of the cases who 
had had diabetes for a lesser time, showed the same 
degree of calcification, and * * * there was no 
striking variation in the ages. Some degree of ar- 
teriosclerosis is present in the large majority of dia- 
betic patients beyond the age of 40 years, and not- 
withstanding the fact that the arteries of some non- 
diabetic patients at the same age period may be 
plairily visualized in the x-ray, the calcification pre- 
dominates in the diabetic subjects.” In the 71 dia- 
betic patients there were 16 instances of gangrene. 
“Of these 14 were confined to the lower extremity 
and showed arterioslerosis, usually to a marked de- 
gree as demonstrated by the x-ray.” 

“This study,” they say, “appears to justify the 
clinical impression that diabetes, especially when un- 
controlled, is a contributing factor in the produc-, 
tion of arteriosclerosis, which is usually cf the senile 
type. The relationship ‘between diabetes, arterio- 
sclerosis, and gangrene seems to be very close and 
suggests the following sequence, first the diabetes 
contributing to the arteriosclerosis, and secondly. the 
combination of the two diseases favoring gangrene. 

“The data on the cases of arterial hypertension 
when compared with the data on the non-hyperten- 
sive group, strongly suggest that diabetes, when as- 
sociated with arterial hypertension, as it frequently 


is, pursues a definitely progressive course, and that 


the combination tends to the production of arterio- 
sclerosis and eventually perhaps gangrene.” 
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GASTROENTEROSTOMY IN OPERATION 
FOR PERFORATED ULCER 

The question whether or not gastroenterostomy 
should be performed when operating for a per- 
forated duodenal or ‘prepyloric ulcer is still much 
discussed, and has by no means reached a settle- 
ment—although those in favor of routinely add- 
ing this procedure appear to have slightly the 
worse of the argument thus far. They favor the 
step because, they say, closure of the perforation 
often too much occludes the pyloric lumen and 
often fails to cure the ulcer. Those opposing gas- 
troenterostomy believe that it is usually unnec- 
essary and that, if obstructive symptoms develop 

(which they usually do not) or ulcer symptoms 
persist, they may be more safely dealt with by 
operating later through a clean field and at a 
time when the surgeon may elect the more ex- 
tensive and more radical operation of resection. 

It seems to us a mistake to attempt to establish 
either the performance or the avoidance of pri- 
mary gastroenterostomy as a surgical rule of con- 
duct for all cases of ulcer perforation. The ques- 
tion should be decided in each case by the condi- 
ditions presenting—including the probable desir- 
ability of an anastomosis, the degree and the ex- 
tent of peritoneal contamination that has taken 
place, the general condition of the patient, the 
judgment, skill and experience of the operator. 
Certainly for surgeons generally and for most 
cases, especially those operated upon after more 
than a very few hours have elapsed, the simpler 
and speedier operation of infolding and suture 
(without even excision or cauterization of the 
ulcer) and toilet of the peritoneum, is much the 
safer procedure. It meets the most imporatnt 
indication and, too, it is not infrequently cura- 
tive of the ulcer. 

‘On the other hand, when the local conditions and‘ 
the patient’s general condition are not unfavorable to 
the further handling of the viscera and the addi- 
tional time involved, a dexterous surgeon may 
add a gastroenterostomy without seriously er- 
dangering the prospect of recovery and with con- 
siderably increased probability of cure. 


Progress in Surgery * 


Selections from Recent Literature 


Post-Operative Pulmonary Embolism. P. Locxnart- 
Mummery, England. The British Medical Journal, 
November 8, 1924. 

Probably not more than one out of every ten cases of’ 
pulmonary embolism causes the death of the patient; in the 
remainder the patient recovers. There seems little doubt 
that” most of the cases of so-called postopérative pneumonia 
are in reality cases of pulmonary embolism. 

_ Pulmonary embolism may occur at any period after opera- 

tion up to several weeks. The most common time is abou, 

the eighth or ninth day. 
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When a pulmonary embolus occurs the dangerous period 
is during the first few minutes, and, as a rule, if the patient 
can survive for ten minutes he will recover, provided that 
pneumonia does not supervene. In the non-fatal cases the 
dyspnea soon passes off and the pain in the chest, which is 
at first acute, subsides. The temperature generally rises in 
the course of a few hours following the onset to 100° or 
1o1° F., and a cough develops in the course of the next day 
or two. During the next few days the patient may bring up 
L-lood-stained sputum. Examination of the chest, as a rule, 
reveals an area of dullness and tubular breathing and some- 
times friction sounds. These sounds may be absent if the 
infarction is not near the surface and is small in area. The 
symptoms generally pass off within a period varying from a 
week to ten days. In embolism or infarction, the first symp- 
tom is always pain, and the temperature does not go up 
until afterwards, nor are there any previous signs of illness. 
In pneumonia, on the other hand, the rise of temperature 
occurs first, as a rule, and the dyspnea is a comparatively 
late symptom. Also in penumonia the temperature is much 
higher and the illness much longer. It is not the sudden 
reduction in the breathing surface, but the obstruction to 
the circulation of the blood between the right and left 
auricles, which causes dyspnea. It is the sudden strain on 
the heart which causes death. and not the limitation of the 
ventilating surface. This cannot be generally recognized, 
as the usual treatment is to administer oxygen or a stimu- 
lant. The heart is straining against a verv sudden and ser- 
ious obstruction in the arterial field from the right ventricle 
and it is in danger of dilating from the strain; stimulants 
only increase this difficulty. What is indicated is to re- 
lieve the pressure in front of the heart by dilating the vessels 
as far as possible, and for this purpose amyl nitrite is prob- 
ably the most valuable drug. or in its absence atropine and 
morphine should be administered, stimulants should be 
avoided. 

Pulmonary embolism is a secondary condition. When 
evidence of the situation of the primary clot is available 
it generally shows that this primary clot is in the internal 
or external iliac veins, or at the point when they join to 
form the inferior vena cava. 

Operations upon the areas of the ahdomen drained hy the 
nortal vein account for more cases of pulmonary embolism 
than operations on the pelvic organs, and it cannot be sug- 
gested that injury to the branches of the portal vein can 
cause a pulmonary embolism. 

Venous stasis as the most important predisposing cause 
of pulmonary embolism will explain whv abdominal and 
pelvic operations account for the vast majority of cases. It 
explains whv patients with anemia or with abnormalities 
of the blood or circulation are more liable to pulmonary 
emholism. It also explains why children do not appear to 
suffer’ from embolism after operation, no doubt owing to 
their more active circulation. Children suffer from pneu- 
monia after operations, but it is always of the bronchopneu- 
monic type. 

The majority of cases followed by pulmonary embolism 
are clean cases in which there is no evidence of sepsis at all. 
Quite extensive thrombosis may take place within the abdo- 
men without producing any obvious signs of its presence 
in a recumbent patient. It is true that it would almost cer- 
tainly cause nain, but as the pain would be referred to some 
part of the ahdomen its real cause may easilv be overlucked. 

The author’s theory of pulmonary embolism is that the 
operation predisposes to the condition in two ways: it re- 
sults in the liberation into the circulation of thrombokinase 
from the cut surfaces, and at the same time tends to produce 
venous stasis near the walls of the great veins.. If these 
two conditions occur in a sufficient degree a thrombus forms 
and the train is laid for a pulmonary embolism. 

The present methods of anesthesia, which include a pre- 
liminary injection of morphine, probably tend to encourage 
thrombosis by slowing the blood stream during the danger- 
ous period. 

The best method of preventing patients from getting post- 
operative thrombosis does not consist in altering the technic 
of operations, but rather in altering the methods of prep- 
aration and of after-treatment. Preliminary purgation of 


/ 
/ 
not 
the 
her 
the 
lar 
han 
tes, 
hol- 
sis; F 
ship 4 
, to 1 
ory 
ing 
nd- 
ul- 
Sa 
een 
on- 
ded 
ith- 
ent. 
10 
ar- 
tho 
me 
no (a 
ar- 
lia- 
ot- 
on- 
be 
re- 
lia- 
ne. 
ity 
de- 
the 
in- | 
ile 
i0- 
ind 
he 
ion 
as- 
tly 
hat 
i0- 


AMERICAN 
402 JournaL or SuRGERY 


the patient should be entirely abolished ; if necessary it 
should be carried out five or six days before operation. The 
practice of starving the patient both before and after opera- 
tion should be discontinued. The supply of proper mattresses 
on the tops of operating tables, and the prevention of the 
patient assuming a constrained position during the operation 
which would cause pressure upon the veins, are points re- 
quiring greater attention. The frequency of embolism after 
gynecological and gall-bladder operations is possibly at- 
tributable to the unnatural positions in which the patients 
are placed. 


A Second Successful Embolectomy in the Same Patient. 
Heevrrt Onivecrona Stockholm. Acta Ch'rurgica 
Scandinavica, October, 1924. 

. A case is described where the patient has been operated 

cn 14 months previously for embolism of the left femoral 

artery. The operation resulted in complete restoration of 
the circulation. Evidence of embolism of the right femoral 
artery with incomplete occlusion occurred two days previous 
to second admission. Signs of complete occlusion of the 
artery made their appearance one hour before admission. 

At operation one hour later an embolus one c.m. in length 

was found and removed from the femoral artery at the 

denarture of the deep femoral artery from the main trunk. 

There was complete restoration of the circulation. One- 

half year after the operation no evidence of any local dis- 

turbance of the circulation in the leg could be found. 


The Choice of Method in Blood Transfusion. Donatp K. 
Bacon, St. Paul. Minnesota Medicine, November, 1924. 

1. The sodium citrate method carries with it heavy lia- 
bilities and should be discarded insofar as possible. 

2. Transfusion as an aid to surgical measures where more 
than one transfusion is rarely necessary can best be done by 
the paraffin tube method. 

3. In conditions requiring repeated transfusions, namely. 
the anemias and other medical conditions, the Unger method 
is preferable to all others. 


Unrecognized Hemorrhage Within the Upper Leg, Re- 
sulting Fatally. Four Cases. L. 
Waterbury, Conn. Surgery, Gynecology and Obstetrics, 
November, 1924. 

These cases show: 

The possibility of losing enough blood within the thigh 
to cause death. Death comes either instantaneously, follow- 
ing the rapid extravasation of blood, or as in the cases of 
slow oozing, a fatal ending may be prolonged for hours or 
even days. One might dovht that enough blood could be lost 
within the thich to cause death, and if that amount of blood 
were lost within the leg, it would seem impossible to over- 
look it, but ‘as a matter of fact the general increase in size 
is very small. 

The condition of hemorrhage can be easily overlooked un- 
less the injured leg is compared with the uninjured leg. 

In cases of death following fracture of the femur, an un- 
recognized extensive hemorrhage within the leg may actually 
be a factor of paramount importance in the fatal issue. 

In crushing injuries to the thigh, with or without fracture, 
with progressive symptoms of shock, a progressive increase 
in the circumference of the thigh may direct attention to a 
serious hemorrhage in the soft tissues of the parts. 


The Use of Full Thickness Skin Grafts. Gorvon B. New 
and Frep A. Fier, Rochester, Minn. Minnesota Medi- 
cine, November, 1924. 

New and Figi have used full thickness grafts around the 
face and neck whenever there was sufficient supporting tis- 
sue to allow firm pressure after operation, such as in filling 
in the defect after excision of scars, or following the ex- 
cision of an inactive basal cell epithelioma if a plastic clo- 
sure was not possible, in correcting ectropion of the lips, 
and in grafting the distal end of a pedicled flap if a double 
epithelized flap was essential, as in reconstructing the nose, 
cheek, or lower lip. They also used the grafts in replacing 
large, pigmented, hairy moles on the face, and by means of 
a rubber tube, in lining’ scarred-down nostrils. Usually they 
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have been applied to clean wounds, but when used in cor- 
recting ectropion of the lower lip, slight secondary infection 
has sometimes occurred, due to the location. 

Local anesthesia was used, as a rule, except for children, 
The grafts do as well with local anesthesia as with general. 

The area to be grafted must be freed from fat as much 
as possible, so that on the neck it is best to get down to 
muscle or some such tissue to make a bed for the graft. In 
order to render the area to be grafted as dry as possible, the 
vessels are pinched off with forceps and the oozing controlled 
with hot sponges. Very little catgut is used, as it tends to 
prevent the accurate approximation of the graft to the 
underlying tissues. The margin around the area to be graft- 
ed is undermined so that it may be approximated accurately 
with the margin of the graft. 

Small grafts for the face can be best obtained from the 
posterior cervical region, as the color of the skin is more 
like that of the face than that in other parts of the body. 
The larger grafts are taken from the thigh or upper arm. 
Round or oval grafts are more accurately approximated to 
the margins of the area to be grafted. The grafts, the 
thickness of the true skin, are dissected with a knife and 
cut as thin as possible, care being taken to avoid fat. If 
small areas of fat are attached to the graft, these are cut 
away with scissors. If hair-bearing skin is to be used, a 
deeper graft is necessary, but the chance of success is not 
nearly so good as with the usual thin, full thickness graft. 
The graft is cut as nearly as possible the size of the area 
to be grafted so that in its new position it will be under 
normal tension. A pattern of the area to be grafted may 
be made with rubber tissue, or it may be measured. The 
writers have used grafts as large as 7.5 c.m. in diameter; 
it is not advisable to use larger grafts on account of the 
difficulty in maintaining even pressure over the entire area. 
It is better to apply several small grafts at different times 
than to attempt a large one, especially on the neck. The 
graft is sutured in place accurately with dermal sutures, and 
is not perforated. Several layers of gauze, about 1.5 c.m. 
in thickness, just a little larger than the graft, are applied 
and firm pressure is made by means of adhesive plaster. 

The dressing is not touched for ten days, and then, in 
order not to disturb the graft, is removed carefully in layers. 
As a rule, the graft will have adhered perfectly, and re- 
quires no further treatment. The wound is left open to the 
air and protected for a time with a wire mesh basket. 


The Treatment of Brain Abscess by Unroofing and 
Temporary Herniation of Abscess Cavity with the 
Avoidance of Usual Drainage Methods. With Notes 
on the Management of Hernia Cerebri in General. 
Josern E. J. New York. Surgery, Gynecology 
and Obstetrics, November, 1924. 

Various operative procedures heretofore described, in 
which numerous kinds of drainage matcrials were used, have 
usually been followed by a high mortality rate. In all of 
these procedures, prevention of hernia cerebri has been 
desired. 

In this paper the following is advised: 

a. Creation of a rather large cranial defect directly over 
abscess cavity. 

b. Complete “unroofing” of the cavity, by removing the 
overlying brain cortex; 

c. Complete herniation or eversion of the cavity; 

d. Dakinization of area throughout treatment; . 

e. Prevention of trauma and early compression of hernia 
cerebri; 

f. Recession of hernia; 

g. Adhesive plaster strapping; 

h. Epithelialization. 

All three cases operated upon and treated in this manner 
recovered. There was no mortality in this series of cases. 


Four Cases of Exophthalmic Goiter Treated with Insulin. 
R. D. Lawrence, Aberdeen. The British Medical Jour- 
nal, October 25, 1924. 

The idea of treating hyperthyroidism with insulin was 
founded on the hypothesis of an antagonism between the 
hormones of the thyroid and the pancreas. Goffin published 


over 


— 
a rep 
sulin, 
matio 
perth 
Fo 
jsm 
a da: 
T 
tical: 
ease 
in we 
ment 
insuli 
Th 
cases 
Infla 
| 
T 
cases 
T 
of al 
aay 
gent 
W 
sligh 
ly in 
but 
map} 
of 
has 
of t 
gro 
the 
redd 
the 
and 
brea 
succ 
sent 
time 
side 
I 
phas 
been 
ease 
acte 
T 
logi 
wide 
B 
plai 
T 
tion 
tien 
Tre 
scri 
Tup 
bloc 
If t 
be ; 
cur 
clys 
tiss 
bee 
obli 
inj 
bre 
nos 


ria 


nner 


ses. 
alin. 
Our- 
was 

the 
shed 


You. XXXVIII, No. 12. 


a report of four cases of Graves’ disease treated with in- 
sulin, three of which were greatly ameliorated; but no esti- 
mations of basal metabolism were made, and therefore hy- 
perthyroidism was not definitely established. : 

Four severe cases of Graves’ disease with hyperthyroid- 
jm were treated by Lawrence with insulin, 60 to 100 units 
aday. It was well borne and caused no inconvenience. 

Two of the cases were greatly improved, one being prac- 
tically normal on discharge from hospital. In both the dis- 
ease was uncomplicated and of less than a year’s duration 
in women under 30. It seems unlikely that their improve- 
ment was spontaneous or caused by any factor other than 
insulin. 

The two others were not essentially benefited. They were 
cases of toxic adenoma of the thyroid rather than of simple 
Graves’ disease, occurring in a woman of about 50 and oi 
over a year’s duration. 


Inflammatory Carcinoma of the Breast. Burton J. LEE 
and NorMAn E. TANNENBAUM, New York. Surgery, 
Gynecology and Obstetrics, November, 1924. __ 

The present paper represents a study and analysis of 28 
cases. 

This disease is fortunately rare, representing but 1.3% 
of all cases of mammary cancer. It is often fulminating and 
may result fatally in a short time in spite of the most intelli- 
gent therapeutic efforts to control it. 

Without subjective symptoms other than heaviness and 
slight burning sensation, the breast of the affected side usual- 
ly increases in size. This enlargement is more often diffuse, 
but in some instances a rather ill-defined tumor may be 
mapped out, which is often soft in consistency and never 
of stony hardness. Almost without exception the lesion 


' has occurred in cases with pendulous breasts and in 50% 


of these cases lactation has never occurred. The rate of 
growth is startling in its rapidity, and often the tumor fills 
the entire breast in a few weeks. The overlying skin is 
reddened and brawny, and this blush may extend far beyond 
the normal limits of the mammary gland. The skin is hot, 
and not infrequently slight tenderness is elicited. Both 
breasts may be involved almost simultaneously or in rapid 
succession. When seen early, nipple retraction may be ab- 
sent; but later the nipple is definitely retracted and some- 
times edematous. The axillary nodes of the corresponding 
side become’ involved early. : 

Inflammatory carcinoma appears to be a distinct clinical 
phase of carcinoma of the breast. Generally, this type has 
been unrecognized, being frequently mistaken for other dis- 
eases of the breast. The inflammatory appearances are char- 
acteristic. 

This variety of mammary cancer shows no constant patho- 
logical type. The most striking pathological change is a 
wide invasion of dermal lymphatics by carcinoma. 

Bacteriological and biochemical studies have failed to ex- 
plain the inflammatory manifestations. 

The cases do badly if treated surgically. At present radia- 
tion offers the only hope of palliation, diminishing the pa- 
tient’s suffering, and giving a definite prolongation of life. 


Traumatic Fat Necrosis of the Female Breast and Its 
Differentiation from Carcinoma. Burton J. Lee and 
Frank E. Apair, New York. Annals of Surgery, No- 
vember, 1924. 

This is the third report on a condition these authors de- 
scribed in 1920. A severe trauma to the breast produces a 
tupture of fat cells, and at the same time a rupture of small 
bloodvessels, with extravasation of blood into the tissues. 
If this hemorrhage occurs near the surface, ecchymosis may 
be apparent beneath the skin; however, if a hemorrhage oc- 
curs in deeper tissues, as in cases produced by hypodermo- 
clysis, no ecchymosis may be observed. Necrosis of the fat 
tissue appears soon after the injury, and giant cells have 

found in the tumors at the end of five weeks. An 
obliterating endarteritis may appear a few months after the 
injury. 

The clinical diagnosis of traumatic fat necrosis of the 

east is often difficult, but in certain cases a correct diag- 

Nosis can be rendered before operation. The most impor- 
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tant factors in the diagnosis of this condition are: 

1. It always occurs in a fat breast. 

2. It usually occurs in a corpulent subject. 

3. A definite history of severe trauma can usually be ob- 
tained. 

4. ‘Lhe tumor is painless, 

5. In the vast majority of cases the consistency of the 
tumor is one of stony hardness. 

6. Skin adherence is present in a large number of cases. 

The differentiation for carcinoma is at times difficult. In 
those patients in whom the lesion has existed for several 
years, carcinoma may readily be excluded. In more recent 
cases, extending over months or years, it may be impossible 
to distinguish the two conditions. Of the twenty recorded 
cases, a diagnosis of non-malignancy was rendered before 
operation thirteen times. In seven instances a pre-operative 
diagnosis of carcinoma was made. The diagnosis of malig- 
nancy was therefore incorrectly rendered in 35% of the 
cases. 

A non-traumatizing excision of the tumor, together with 
a reasonably wide zone of surrounding tissue, will yield a 
satisfactory result. 


Operative Treatment of Dermoid Cysts of the Anterior 
Mediastinum. (Etude sur le traitment opératoire des 
kystes dermaids du médiastin anterieure). L. Aurous- 
SEAU, Paris. Revue de Chirurgic, No. 9, 1924. 

Aurousseau reports on 72 cases of dermoid cyst of the 
anterior mediastinum. In 34 cases not operated upon the 
mortality was 100%. In 38 cases treated by various operative 
procedures the mortality was 37%, with 24 cases reported 
as cured. Since these dermoids never result in a sj ontaneous 
cure and since they may undergo malignant degeneration. 
operative interference is definitely indicated. An attempt 
should be made to completely remove the cyst. If this is 
impossible, the cyst should be removed as completely as pos- 
sible and the rest should be marsupialized. Cervico-media- 
stinal cysts should be approached through the neck or 
through the longitudinal sternotomy described by Sauer- 
bruch. Retro-sternal, or mediastino-thoracic cysts should 
be treated by an anterior mediastinotomy. Lateral thoracic 
cysts are to be approached by a transpleural incision. 


A Contribution to the Treatment of Chronic Pleural 
Empyema. Sven LunpperG, Sundsvali. Acta Chirur- 
gica Scandinavica, October 18, 1924. 

The author treated 20 cases of chronic pleural empyema 
with Dakin’s solution and injections of Morison’s “bipp” 
paste. The empyema cavities were reduced after irrigation. 
The treatment with “bipp” paste yielded good results in the 
cases in which the capacity of the cavity did not exceed 25 
c.c. Decortication was done in one case. One patient died 
suddenly while puncture of the pleural cavity was being 
performed. All the other cases recovered. 


Fibroma of the Abdominal Wall. M. J. Stewart, Leeds, 
and T. B. Mouat, Sheffield. The British Journal of 
Surgery, October, 1924. 

Fibroma of the abdominal wall is a simple fibrous-tissue 
tumor arising in the musculo-aponeurotic structures of the 
anterior abdominal wall, especially below the level of the 
al and tending to infiltrate the muscle in which it 
ies. 

It is met with in women who have borne children to the 
textent of 80% of the reported cases, and it occasionally 
occurs in the scars of old hernial and other abdominal opera- 
tion wounds. In other cases there is a history of local 
injury. 

A traumatic theory of origin seems reasonable, and the 
physiological trauma of labor would appear to be of special 
importance. The infrequency of the condition points to the 
presence of some additional unknown factor, which may be 
termed individual predisposition. 

A peculiar change in the striped muscle fibers enclosed 
is the growth is described. It appears to be a process of 
de-diiferentiation, and results in the formation of multi- 
ee plasmodial masses resembling foreign body giant 
cells. 
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Fibromas of the abdominal wall are usually of slow 
growth in the earlier stages, but with the advent of mucoid 
or myxomatous change a rapid increase in size may occur. 
‘hey do not undergo metastasis nor do they endanger 
life, but there is no evidence that they ever disappear spon- 
taneously. 
Treatment should be early and complete removal, with 
resection of a margin of healthy tissue wherever muscle, 
fascia, or peritoneum is invaded by or adherent to the 
growth. Recurrence means incomplete resection and de- 
mands a more radical operation. 
There is no evidence that sarcomatous metamorphosis ever 


occurs. 


Clinical Observations on the Origin of Ulcer Pain. 
(Aluusche Beobachtungen iiber die Entstehung der 
Uleusschmerzen). J. Budapest. Wauener 
klinische W ochenschrift, October 16, 1924. 

vandorfy has made a clinical study of pain in various 
types of ulcer. ‘The character of the pain, its relation to 
toud and other factors that are known to influence the de- 
veiopment and radiation of the pain lead him to oppose the 
theory that the pain is due to hyperacidity. He rather ad- 
heres to the idea that the pain is due to a motor dysfunction 
of the stomach, and in this connection recalls the “gastric 
motor-spasm syndrome” of Smithies. The many other prob- 
lems raised by the consideration of this subject are still 
under investigation. 


The Early Recognition of Acute Perforation of Gastric 
and Duodenal Ulcer by X-Ray Examination of Spon- 
taneous Pneumoperitoneum. R. T. VAUGHAN and 
WuuiaM A. Bras, Chicago. Surgery, Gynecology and 
Obstetrics, November, 1924. 

Free gas in the peritoneal cavity was found on +-ray ex- 
amination in 13 of 15 cases, of anatomically proved acute 
perioration of gastric or duodenal ulcer and is rarely seen in 
any other condition which can be confused with perforated 
peptic ulcer. 

Tihe free gas has been seen as early as 2 hours after the 
acute perforation occurs, and but a small quantity of air is 
necessary for its demonstration. In some cases the gas 
bubble is seen with the +#-ray before the liver dullness is 
noted as appreciably diminished on percussion. 

The presence of free air in the peritoneal cavity is demon- 
strated by observing a clear, distinctly bright zone which 
shifts on change of posture of the patient. The fact that 
the air is free may be demonstrated by changing the posture 
of the patient, when it will be observed that the gas bubble 
seeks the uppermost portion of the abdominal cavity. The 
sign is of great value because it makes possible an early and 
definite diagnosis without danger or discomfort to the patient. 
Fluoroscopy gives all the necessary information and plates 
are of value only when a permanent record is desired. 


A Preliminary Report on the Treatment of Tuberculous 
Conditions of the Abdomen by Means of Oxyperi- 
toneum and Pneumoperitoneum. E. W. 
Monrovia, Calif. The Journal-Lancet, November 15, 
1924. 

Hayes reviews the subject of oxygen and air inflation in 
the treatment of tuberculosis within the abdominal cavity, 
and adds his own experiences. The injection of oxygen has 
a very distinct place in the treatment of selected cases of 
tuberculous peritonitis, as well as in the treatment of cer- 
tain forms of tuberculosis of the bowel. 


The Use of Eserin and Strychnin in Post-Operative Ab- 
dominal Distention. A Clinical Study to Determine 
the Prophylactic Influence of These Drugs in the 
Prevention of Abdominal Distention Following 
Operations on the Pelvic Viscera, Together with 
Some Other Considerations. Karz H. Manrtztorr, 
Baltimore. Bulletin of The John Hopkins Hospital, No- 
vember, 1924. 

Observations at Johns Hopkins Hospital did not demon- 
strate any benefits to be derived from the post-operative use 
of eserin and strychnin in abdominal operations on the 
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pelvic viscera. In ‘fact, post-operative complications such 
as emesis, delayed voluntary micturition and particularly 
distention, appear to occur more frequently in patients treat- 
ed prophylactically with eserin and strychnin than in those 
not so treated, and its use, therefore, has been abandoned 
on the gynecological service of The Johns Hopkins Hospital, 


Principles of Intraperitoneal Drainage. Franx H. Laupy, 
Boston. The. Boston Medical and Surgical Journal, 
November 20, 1924. 

The principles of intraperitoneal drainage are largely that 
the drains produce walling off adhesions about a septic 
area as soon as possible and establish a sinus down to that 
infected area. 

The conclusion of experiments conducted in 1905 by Dr, 
F. T. Murphy indicate that gauze and cigarette drains are 
walled off and fail to drain the peritoneal cavity in 24 hours 
and glass tubes and rubber dam at the end of the third 
twenty-four hours. 

Drainage for intraperitoneal infection is of value only 
when that process is so local that it can be made extraperi- 
toneal by the walling off adhesions which surround the drain, 

It is desirable to allow drains to remain in place long 
enough to produce a satisfactory sinus down to the area 
to be drained. 

It is important that drains be so placed as to avoid ad- 
hesion within the loops of small intestines. 

The most desirable type of drain for general use in intra- 
abdominal drainage is the cigarette drain. 


Liver Abscess. A Series of Sixty-four Cases. E. Owen 
TuukstTon, England) Ihe Lancet, November 15, 1924. 
For amebic liver abscess, Thurston says aspiration com- 
bined with hypodermic exhibition of a large dcse of eme- 
tine at the time is the operation of choice. 

In cases of doubtful diagnosis, explore and either aspirate 
or clean out the cavity and suture the wound firmly. Eme- 
tine should be given at the same time. Drain only as a last 
resource, the sole indication being sepsis. 


Some Observations on the Prognosis in Acute Appendi- 
citis. R. J. McNett Love, London. The British Jour- 
nal of Surgery, October, 1924. 

Love favors delayed operation in certain cases of appen- 
dicitis (when there has been perforation, abscess formation, 
peritonitis), and he concludes: 

1. When cutaneous hyperesthesia has disappeared in a case 
of acute appendicitis, delayed treatment will usually allow 
the infection to subside. 

2. A tentative period of delay does not adversely influence 
the prognosis, and, combining all cases treated on delayed 
lines, the mortality, as compared with cases operated on 
immediately, is nearly halved. 

3. Delayed treatment is less uniformly successful at the 
two extremes of life: in children partly because purgatives 
are freely administered, and in both cases because resistance 
to infection is slow. 

4. The mortality of cases subjected to operation is notor- 
icusly high from the third to the fifth days, and especially 
at this period should delayed treatment be given a trial, so 
that the patient’s resistance may be re-established. : 

5. Incidental complications in cases operated on immedi- 
ately are approximately three times as common as in de- 
layed cases. 

6. The delayed treatment can be applied satisfactorily only 
under hospital conditions, when a rigid routine can be strictly 
enforced. Constant observations must be made regarding 
alteration of local signs and changes in the general condition. 


Simplification of the Bassini Operation in the Male. 
(Zur vereinfachten Bassini’schen Operation beim 
Ménné). W. Gotpscumint, Vienna. Wiener Klinische 
W ochenschrift, November 6, 1924. 

This simplification in the Bassini procédure is intended to 
avoid the formation of hematoma, pains in the cord and 
testicle, and the fraying of the cord. The hernial sac 1s 
cut transversely at its neck, the hernial opening is repat 
by a purse-string suture and no attempt is made to dissect 
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the rest of the hernial sac from the cord. This portion of the 
gc is split longitudinally and thrown about the cord as in the 
Winkelmann operation for hydrocele. The rest of the pro- 
cedure is completed in the typical manner. 


paravertebral Anesthesia, With an Improved Technic 
for Its Use in Renal Surgery. OswaLtp SWINNEY 
LowsLey and WINFIELD Scotr Pucu, New York. 
American Medicine, October, 1924. 

One hour before operation the patient is given ¥% of a 
gain of morphine dissolved in 2 c.c. of 50 per cent. chemi- 
cally pure magnesium sulphate solution after the method 
oi Gwathmey. ‘This is repeated in 3¢ minutes and a third 
injection is given just as the patient starts for the operating 
room, or 1/390 grain oi hyoscine and 1/6 of morphine is 


The patient sits on the tabie with feet on a support. The 
hands rest on the knees or on the shoulders of an attendaiix, 
who sits in front of the patient. The back is bent slightly 
forward and the head flowered. This position throws the 
bony parts concerned into most prominence and is main- 
tained while the first part of ,the anesthesia is given. It 
can be administered with the patient lying on the opposite 
side, but this is not so suitable. 

Adrenalin added to local anesthetic adds greatly to its 
foxicity without adding any material benefit. Starting a 
little below the twelfth costo-vertebral angle and about 2 
cm from the midline a long wheal is raised by the injec- 
tion of I per cent procain. This infiltratiou extends to the 
level of the eighth rib. A point opposite the spine of the 
seventh dorsal vertebra and 2 c.m. from the midline is se- 
lected. A carefully tested needle is inserted until it strikes 
the angle formed by the lamella on that side and the trans- 
yerse process, it is then pushed over the edge of the bone 
and the point deflected inward, the needle being again in- 
serted for a distance of about 1 cm. This brings the point 
into the area occupied by the merging nerve roots. Suction 
is put upon the syringe to make sure that the needle-is) not 
in a bloodvessel and then 2 or 3 c.c. of solution is injected. 
This is repeated at’ the ninth, tenth, eleventh and twelfth 
dorsal vertebrae. The angle formed by the twelfth rib 
and the vertebral column is filled quite thoroughly both 
superficially and deeply, all injections taking their origin 
from the original wheal. The patient is then placed on the 
opposite side in a comfortable lying position. Injections 
are made into the skin, subcutaneous and muscular tissues 
of the entire loin with 1 per cent procain. All of these in- 
jections take their origin in the preliminary wheal, so that 
the only pain the patient feels is one needle prick at the 
beginning of the infiltration. 

When we approach the intervertebral foramen, care must 
be tsed not to exercise too much pressure, as it is at this 
point that toxic symptoms with absorption of the drug may 
occur. Neither is it a necessity to have the fluid penetrate 
the foramen or reach the nerves as pressure at the sill of 
= fcramen seems sufficient to produce the desired anes- 

sia. 

This technic should give us a complete anesthesia of the 
posterior, lateral and enough of the anterior abdominal wall 
to allow any of the modern kidney incisions to be made. It 
is rarely possible to obtain a complete middle line anterior 
anesthesia unless the nerves of the opposite side are also 
blocked. In additions to the abdominal wall, we should also 
obtain a peritoneal and abdominal anesthesia as well. When 
we reach the renal pedicle, particularly if tension is placed 
upon it, we are likely to elicit pain. Pain in this area can 
always be overcome by mildly infiltrating the connective 
tissue about it. As in all regional procedures. it is difficult 
to anesthetize against pulling and we must, therefore, pro- 
ceed at all times with great care, handling all structures 
gently. Speed must at all times give way to gentle and 
careful manipulation. 


On Infection as a Cause of Recurrence Following 
Operations for Kidney Stone. C. M. Rovstnc, Cop- 
enhagen. Acta Chirurgica Scandinavica, October 18, 
1924. 

Since at least 71% of all the recurrences following 

Operations for kidney stone are due to infection with micro- 
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organisms decomposing the urea, our efforts must in all 
those cases, in which such an infection has not previously 
been present, aim at avoiding it. As experience shows that 
the majority of cases in which, in addition to a kidney stone 
operation, there has been a urinary fistula, though of but 
short duration, have been infected by this fistula and most 
frequently with staphylococci, one ought to avoid the pyelo- 
lithotomy as being the operation which most frequently pro- 
duces the fistula, and to prefer nephrotomy without drain- 
age. A kidney which is not infected with microorganisms 
decomposing the urea ought, if possible, never to be drained. 
Nephrectomy is indicated in cases with unilateral infec- 
tion with microorganisms decomposing the urea, and in 
other cases of pyonephrosis in which drainage.of the 
pyonephrosis cannot be avoided. In cases of bilateral in- 
fection with microorganisms decomposing the urea the 
nephrectomy is contraindicated. In other words, the basis 
for the choice of operation for kidney stone is the careful 
bacteriological examination of the urine from the two 
ureters. 


The Bladder of Patients Nephrectomised for Tubercu- 
losis. (La vessie des néphrectomisés pour tuberculose). 
Leon TuHevenot Lyon. Le Progrés Médical, October 
25, 1924. 

The bladder of patients nephrectomised for tuberculosis 
usually clears up, leaving no residual symptoms or patho- 
logical processes. In a certain percentage of cases, stated 
by different authors as being between 9% and 11.5%, how- 
ever, there are residual symptoms. These symptoms consist 
in pain during or after micturition, frequency, urgency, or 
diminution in the capacity of the bladder. They may be oc- 
casioned by an exaggerated sensitivity of the bladder, re- 
traction of the bladder wall following the inflammatory pro- 
cess, secondary infection, or a persistence of the tuberculous 
infection of bladder, ureter, or prostate. These conditions 
are to be treated-preeminently by early nephrectomy. Once 
the condition is established, the usal tonic treatment, bladder 
lavage, installations of guaiacol, iodoform, etc., and ureterec- 
tomy are to be practiced. 


Intravenous Injection of Hexamethylenamine in the 
Treatment of Post-Operative Retention of Urine. 
(Les injections intraveineuses d’hexaméthylenetetramine 
contre la rétention postopératoire d’urine). L. CHeE- 
NISSE, Paris. La Presse Médicale, October 11, 1924. 

Chenisse recalls the reported results of several operators 
in the treatment of postoperative retention of urine by the 
intravenous use of “urotopin” hexamethylenetetramine). 

About 5 c.c. of a 40% solution are injected intravenously. 

The results are best in postlaparotomy cases (80 to 85%) 

while in the postvaginal sections only about 75% of suc- 

cesses have been noted. In operations involving the bladder 
itself or in operations on cancer of the cervix “urotropin” 
is apparently not effective. The possible toxic effect of 

“urotropin” on the kidney must not be overlooked. 


The Cautery Treatment of Chronic Cervicitis, with His- 
tologic Studies. B. Z. CasuMan, Pittsburgh. Amer- 
ican Journal of Obstetrics and Gynecology, November, 
1924. 

In leucorrhea because of the persistence of deep cervical 
infection, and the morbidity produced by it, it deserves rad- 
ical treatment in all except the superficial infections. Cash- 
man advocates complete destruction of all cervical glands 
with the cautery. His procedure is to dilate the cervical 
canal thoroughly, then to cauterize at one sitting the entire 
cervical canal for the depth of about % inch with a Downes 
electrocautery knife. At the external os, make six or eight 
radial incisions about % inch deep and extending well on to 
the vaginal portion of the cervix, thus destroying the cysts 
and deep glands. Again dilate the cervix after the cauteri- 
zation. This is not an office treatment. 

There are two important points in postoperative treat- 
ment. About a week or ten days after operation, there is at 
times a bloody flow which is not menstrual in origin. It is 
due to hemorrhage about the time of the separation of the 
slough. Usually when bleeding occurs, it is no more than 
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is ordinarily seen at the menstrual period and no treatment 
is necessary. Severe hemorrhage is more frequent after 
amputation of the cervix than after cauterization of the 
cervix. 

The other important consideration is the prevention of 
stenosis of the cervical canal. ‘This occurs chiefly at the 
external os, and is manifested by cramps preceding the onset 
ot the menstrual flow. ‘lhe patients return iour weeks after 
operation, at which time the slough has disappeared and 
there is a clean granulating wound. Under aseptic condi- 
tions, pass a dressing forceps into the canal. ‘They report 
for similar treatment every week for four or five times until 
epithelialization of the canal is complete. Thereafter there 
is no trouble. 

Cauterization is applicable to all cases of cervicitis in 
- which there is not too extensive laceration or deep seated 
cystic and fibrous changes in the cervix, in which cases am- 
putation by the Sturmdorf method is preferable. It is the 
best and simplest method of treating chronic leucorrhea. 

Cashman also cauterizes preliminary to all supravaginal 
hysterectomies, for two purposes: (1) Immediate steriliza- 
tion of the cervical canal, making a supravaginal amputation 
a safer procedure. (2) Destruction of cervical mucosa to 
prevent turther leucorrhea, or cancer formation in the re- 
maining stump. 

The conversion of a moderately lacerated cervix with 
large “erosion’ and profuse mucopurulent discharge into a 
normal looking cervix resembling the nulliparous cervix, is 
really remarkable. Leucorrhea is eliminated in the great 

majority of cases. 


A Plea for the Preservation of the Perineum and a 
Modified Prophylactic Episiotomy for the Preven- 
tion of Perineal Lacerations. D. DettscHMAN, New 
York. Medical Journal and Record, November 19, 1924. 

Subjecting the perineum to a prolonged and _ forcible 
stretching, as the case happens during the second stage of 
labor, may otten result in a concealed laceration o1 the 
jevator ani muscles or paralysis of these muscles, wnich is 
just as bad, 1f not worse, than a complete tear of the per- 
imeum. Solution of continuity frequently results in lacera- 
tions of the vaginal wall, sphincter and levator ani muscles, 
without external signs. The effects of these lacerations are 
observed only a few weeks postpartum, by the gradual ap- 
pearance of a marked rectocele or rectocystele. This is 
usually discovered by another physician, to whom the pa- 
tient applies for an opinion of her postpartum morbidity 
and who is surprised to learn that she had been torn during 
her last confinement, in spite of the fact that her confine- 
ment doctor had honestly assured her that she had passed 
through her difficult labor without even a scratch. Episio- 
tomy should be performed for prophylactic purposes and 
not as an emergency requirement. It should be a method 
of choice and not one of necessity. ‘The incision should be 
under control and not allowed to be torn by the pressure 
of the presenting parts or by any mechanical interference. 

Sutures should be introduced before the incision is made 

and the landmarks should be definitely and clearly pre- 

served. There should be a unilateral, not a bilateral incision. 

As soon as the perineum has undergone a reasonable de- 
gree of stretching an incision should be made between the 
first and second sutures and, if this incision does not create 
sufficient room to allow the presenting parts to pass through, 
as will be manifested by the degree of the perineal tension, 
it should be prolonged in the direction of the next two sut- 
ures, thus preventing this incision from being torn during 
the height of uterine contractions. After the baby has been 
delivered and, while waiting for the expulsion of the pla- 
centa, the prophylactic sutures are pulled together and tied, 
without the slightest damage to the perineal muscles, pro- 
ducing a clean wound with perfect coaptation of the edges 
and the landmarks clearly and definitely preserved. 


Chloroform Coagulation of Hydrocele Fluids.(La coagu- 
lation chloroform des liquids d’hydrocele). M. Lis- 
RONNE. Lt Presse Médicale, October 11, 1924. 


The author describes a new diagnostic procedure which 
he employs in differentiating the three main groups of hy- 
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drocele. These are: 1, the essential type in which no lesion 
either gross or microscopic is found in the testicle or the 
coverings ; 2, the type in which there is found a lesion of the 
testicle either tuberculosis, lues, neoplasm, etc.; 3, the type 
in which there is pachyvaginitis without any lesion of the 
testicle. In the first group the fluid coagulates very rapidly 
in the second group the fluid coagulates within three to five 
minutes, while in the third group the fluid coagulates within 
iour to six hours. The test is very easily performed, 
‘twenty to 50 c.c. of fresh hydrocele are used; 3 to 5 ce, 
of chloroform are added and the mixture stirred for about 
30 seconds. This maneuver may be repeated several times, 
The results are to be interpreted as indicated above. 


Tumors of the Rectum and Anus Are Not Always Malig- 
nant. Lewis H. Apter, Philadelphia, Pa. The Atlantic 
Medical Journal, November, 1924. 

Of benign tumors of the rectum and anus by far the com- 
monest is the adenoma, and the less common forms are: 
the hypertrophied anal papillae, the fibroma, the lipoma, the 
nevus, the myoma, the myxoma and finally, those of con- 
genital origin, such as tumots arising from persistence of 
the neurenteric canal and dermoids. The only treatment 
worth consideration is removal, and the sooner this is done 
the better. The risk run in surgical procedures of this 
nature is extremely slight and the relief afforded extremely 
great. 


The History and Present Status of the Non-Surgical 
Treatment of Hemorrhoids. W. A. FANs.er, Minne- 
apolis. Minnesota Medicine, November, 1924. 

The cure of internal hemorrhoids can be produced by two 
non-operative procedures: 

The first 1s electrolysis. The direct current is employed. 
A pad is placed on the abdomen and one or more needles 
connected with the opposite pole are inserted into the hemor- 
rhoid. ither pole may be used. From three to fifteen 
milliamperes is allowed to flow from five to thirty minutes. 
The pile turns a gray white color, at which point treatment 
is discontinued. One or two treatments sulfice to cure each 
hemorrhoid... The author used this method in a number of 
cases, but discarded it for the injection method, which is 
much more rapid and less disagreeable to the patient. The 
injection of strong solutions (usually carbolic acid) for the 
purpose of destroying the hemorrhoid is a dangerous 
practice. 

In the injection of less strong solutions the purpose is to 

produce enough irritation so that the bloodvessel is occluded 
by the resulting scar tissue, thus curing the hemorrhoid. 
it makes very little difference what solution is used, pro- 
vided that it is just strong enough to produce the required 
reaction without producing a slough, A solution of 20% 
carbolic acid is recommended by Morley, and most of the 
older formulas contained this drug in from 5% to 50%. 
_ Quinine urea hydrochloride in from 5% to 10% solution 
is probably being used more extensively than any other so- 
lution. This drug is practically non-toxic and less likely 
to cause pain than the phenol solutions. One patient who 
had an idiosyncrasy for quinine was made quite ill by one 
injection, and a few patients complained of roaring in the 
ears. Otherwise, Fansler had no complications caused by 
the drug. There were several cases of superficial slough- 
ing, however. This was caused by too much fluid being 
injected and too near the surface. In these, 3 were followed 
by secondary hemorrhage, but in each instance the patient, 
contrary to advice, allowed himself to become constipa' 

The technic is relatively simple. The internal hemorrhoid 

is brought into view through a slotted speculum. The sut- 

face is swabbed with alcohol and from .25 to 1 c.c. of 80 

lution injected deep into the center of the pile near its base. 

The number of hemorrhoids treated at one time and 

pe between injections is governed by the reaction pro- 

uced. 


An Operation for Certain Cases of Hallux Valgus. 
Herrert Onivecrona, Stockholm. Acta Chirurgica 
Scandinavica, October 18, 1924. 

In cases of hallux valgus where there is a marked and 
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inful flattening of the anterior arches no operation dis- 
turbing the static conditions of the foot should be performed. 
If the deformity is marked these patients are not benefited 
by a simple removal of the exostosis. A method of dealing 
with these cases is described, having as its main features 
removal of the exostosis, correction of the deformity by 
resecting’ the base of the first phalanx to a sufficient extent, 
and implantation of the bursa into the new joint. The re- 
sults have been satisfying. 


Discussion of the Treatment of Hallux Valgus and 
Rigidus. Sir Rosert Jones, Liverpool. The British 
Medical Journal, October 11, 1924. 

Hallux valgus and hallux rigidus are closely associated 
with flattened arches. A flattened arch aids in the produc- 
tion of a hallux valgus by altering the line of pull of the 
extensor proprius hallucis, and a hallux rigidus aids the 
flattening of the arches because the foot is deprived of the 
free propulsive action of the big toe. 

The etiological factor mainly responsible for the weakened 
arch and adduction of the big toe is the modern shoe. 

The preventive treatment of hallux valgus consists in de- 
yeloping a heel-and-toe walk with parallel feet, and in wear- 
ing anatomically correct shoes. 

The mechanical treatment consists in deflecting the body 
weight from the inner to the outer side of the foot and in 
relieving the painful joint from pressure and friction. 

Operations for the correction of deformity in cases which 
present no functional debility should not be undertaken 
lightly, and never unless the patient is prepared to wear 
appropriate shoes. 

For mild cases of hallux valgus without symptoms when 
the deformity can easily be rectified without force, it is suf- 
ficient to divide the capsule and reef it to the inner side. 
divide the extensor nroprius hallucis, and remove a flan of 
skin so that when the edges are approximated it will hold 
the toe in slight abduction. 

Where there is neither pain nor disability, but where the 
deformity is more extreme and cannot be rectified by ma- 
nipulation, it may he necessary to exnose the joint. divide 
the tightened structures on the outer side. divide the extensor 
Mroprius hallucis, and perform a cuneiform osteotomy on 
the inner side. 

Where the symptoms are entirely referable to the bursa 
and do not involve the joint. the bursa should be exsected 
together with the bonv prominence below. 

A removal of the whole of the metatarsal head with part 
of the neck should be reserved for those of middle life 
where osteo-arthritic and periarthritic changes have oc- 
curred, the joint looking large and gouty. Unless bone is 
fully removed in such a case pain and stiffness will remain. 

Removal of the head of the metatarsal should be reserved 
for those extreme cases associated with bunion where the 
head is rough and painful and the joint tender. It is more 
suited to the post-athletic age. 

When dealing with the young athlete—even in extreme 
cases—special endeavor should be made to retain as much 
of the metatarsal as possible in order to maintain the strength 
of the arch. The incision through bone should he obliane. 
and a portion of the lower surface of the head left. The 
structures which hold the hones together should be divided. 
the hursa and its bony hed should be removed. The toe 
om be maintained well extended until the wound has 

aled. 

Tn cases of hallux valgus where the symptoms seem to be 
maintained by friction of the first phalanx with the meta- 
tarsal, exsection of the base of the first phalanx may be suf- 
ficient. The arch is thus maintained. 

Where symptoms resemble metatarsalgia and pain is re- 
ferred to the space between the first and second metatarsal 
heads, an osteophyte is often found attached to the neck on 
its under surface. This requires removal. 

In hallux rigidus the operation of. choice is that of the 
removal of the base of the first phalanx, care being taken 
to remove sufficient bone. 

After each type of operation treatment should be directed 
to prevent recurrence, and the musculature of the foot should 
be developed. 
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The disadvantages of all operations where deformity is 
excessive and its reduction is effective lies in the fact that 
the big tce remains too wide apart from the remaining toes, 
and no boots can be bought to fit the foot. This is due to 
the increased separation of the first metatarsal from the 
second. To avoid this deformity Jones advises an osteo- 
tomy just distal to the base of the first metatarsal, to ap- 
proximate the first metatarsal to the second. 


Foot Drop: A New Operation for Its Relief. R. Tun- 
STALL TAytor, Baltimore. Senthern Medical Journal, 
November, 1924. 

One first determines the length of a strip of fascia lata 
needed to go from the middle third of the tibia to the scap- 
hoid, over the front of the ankle joint. An incis‘on is made 
on the outer side of the thigh of the affected leg, of suf- 
ficient length (about twelve inches) to obtain the desired 
strip. That portion of the fascia that goes to form the 
iliotibial bard is to be avoided as too thick. Two incisions 
through the fascia ave made vertically three-quarters - of 
an inch apart. If sutures are to be made of fascia, two ad- 
ditional incisions one-eighth of an inch from the margins 
cf the strips are made to obtain these. 

After the fascial sutures are obtained the main piece of 
fascia is cut free at each end and placed in a bit of gauze 
wet with normal salt solution. The split in the fascia is 
then easily approximated with No. 2 chromic catgut so that 
muscle hernia is avoided. 

A three or four inch incision some six inches above the 
ankle joint is made vertically over the front of the subeut- 
aneous portion of the tibia. When the skin is retracted, a 
vertical incision of two or three inches is made through the 
periosteum, which is then slightly undermined on each side 
and a transverse slit made three-quarters of an inch above 
the first. One end of the strip of fascia is then slipped 
under the periosteum, flattened out. what was the outer side 
being kept external. It is slipped through the transverse 
incision, turned over on itself and sutured. 

The perisoteal incision is closed, sutures being taken 
through the periosteum and fascia with the fascial sutures 
and close approximation is effected with the end of the 
fascial strip projecting downward. This is covered with 


‘moist gauze. If one prefers, fine intestinal silk may be used. 


An incision about two inches long is made vertically over 
the scapho-astragaloid articulation. A probe with the eye 
uppermost is passed subcutaneously, and if possible under 
the annular ligament. The strip of fascia is threaded through 
the probe’s eye, which is withdrawn downward through 
the lower wound. Care must be observed to keep the fascia 
flat and to avoid twists in it. The foot is slightly dorsi- 
flexed (lengthening the tendo Achillis if necessary to effect 
this) and the lower end of the fascial strip is securely 
sutured by fascia or silk to an incision made in the superior 
or scapho-astragaloid ligament. It is well to scarify the 
region the fascial transplant will rest against at the tarsus. 
One should avoid using heavy silk or too much fine silk 
for fear of sloughing out or suppuration in this subcuti- 
cular region. The fascial transplant should lie just ex- 
ternal to the tibialis anticus and extensor longus hallucis 
tendons and internal to the dorsalis pedis artery. 

This location of attachment if made as close to the artery 
as possible, will centralize the upward lift of the foot and 
avoid a tendency to supination. If there is a pronation 
associated with drop foot, the lower attachment may be 
carried closer to the insertion of the tibialis anticus. 

A cast is worn for six weeks, and during the first four the 
patient is cautioned not to bear any weight on it. At the 
expiration of four weeks, with the aid of a cane or crutches, 
he may walk lightly upon it. Upon removal of the cast, 
daily massage, slowly interrupted faradic electricity and 
muscle training to the tibialis anticus and extensors should 
be employed for two or three months. 


Operative Treatment of Tuberculous Spondylitis. (Zur 
oberativen Behandlung der tuberkulosen Spondylitis.) 
W. Denk, Vienna. Archiv fiir Klinische Ciirurgie, 
October 15 ,1924. 

In the opinion of Denk, tuberculous spondylitis in children 
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and all cases of early tuberculous spondylitis should be given 
conservative treatment. In adults who show no response to 
a short period (five to six weeks) of conservative treatment, 
operative interference should be undertaken. The Albee 
operation is the method of choice in such cases. Where as 
the result of pachymeningitis externa there develop symp- 
toms of cord compression, the author advises laminectomy, 
a decompression operation. To this may be added the fixa- 
tion procedure of Albee, to insure stabilization of the spine. 
If in spite of such fixation operations, and laminectomy, the 
process continues and a psoas abscess forms, Denk advises 
the performance of a costo-transverseectomy. The abscess 
is widely opened, irrigated with a weak iodine solution, and 
then closed completely. Should the abscess refill it is again 
treated in the same manner. In spondylitis of the cervical 
. spine, the Albee operation is not to be used. In such cases 
laminectomy is preferable. Retropharyngeal abscesses are 
to be opened by a lateral external incision and treated in the 
saine manner as the psoas abscess. The only contraindica- 
tions to operation are the presence of fistulae, ulcers in the 
operative field, or a severe active tuberculosis of other organs. 


Cervical Ribs in Children. A. H. Sournam and W. J. S. 
Bytuett, England. British Medical Journal, Novem- 
ber 8, 1924. 

That the onset of symptoms in these cases is usually de- 
layed until after adolescence is accounted for by Todd as 
being due to the descent of the shoulder-girdle, which is 
not complete till the third decade of life. An additional 
factor in causing dropping of the shoulder-girdle has been 
suggested by Stopford—namely, weakness of the support- 
ing muscles, producing stretching of the nerve trunks over 
the rib. As a further explanation why symptoms are de- 
layed until adult life, the authors suggest the fact that 
ossification is not complete till after adolescence. In their 
cases the pressure effects were most marked in those chil- 
dren possessing more completely ossified and therefore 
larger ribs. On the other hand, it is true that in adults 
severe symptoms are sometimes caused by comparatively 
small ribs, and that even a large pair of cervical ribs may 
produce no ill effects. 

Cervical ribs are more frequent in women than men. In 
this series ten out of thirteen cases occurred in females, and 
were bilateral in all except one case. 

Tn many cases of cervical ribs no treatment will be found 
necessary. Where, however, symptoms are present a short 
course of non-operative treatment to promote development 
of the muscles supporting the shoulder-girdle should be 
trie|. Should, however. no improvement result after two 
or three weeks, removal of the rib is indicated. When there 
is marked atrophy of the muscles of the hand their re- 
covery is rarely complete, and this should be an additional 
reason for avoiding unnecessary delay. Where operation 
is undertaken before there is serious damage to the nerves 
it usually results in rapid subsidence of the disturhances. 


Bone Regeneration Following Chronic Suppurative 
Osteitis of the Distal Phalanx. Potter 
and M. H. Levine, New York. Annals of Surgery, 
November, 1924. 

In cases of chronic suppurative osteitis of the distal pha- 
lanx of the finger: the degree of bony degeneration follow- 
ing sequestration will vary directly with the amount of 
healthy bone and periosteum left in place; in cases in which 
spontaneous sequestration is allowed to take place, with re- 
sulting preservation of periosteum, a_ well-functioning, 
sightly phalanx may be expected; apparently unfavorable 
early x-ray findings do not necessarily indicate a poor prog- 
nosis; extreme conservatism in the handling of the infected 
hone is the method of choice. 

The process in all cases was that of a chronic osteitis fol- 
lowing acute infection of the distal anterior closed space. 
Treatment consisted in the institution and maintenance of 
adeauate drainage of the closed space followed by removal 
of 7 sequestrum only when the latter had completely sep- 
arated. 

The authors caution against “bone scraping,” curetting, 
and amputation, all too frequently met with in the handling 
of this condition. — 
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The Treatment of High Fractures of the Arm. (Uber dj, 
Behandlung hoher Oberarmfrakturen). Ruvorr Ayp. 
LER, Tubingen. Archiv fiir Klinische Chirurgie, October 
15, 1924. 

In the treatment of ordinary fractures of the arm, the 
author’ is of the opinion that functional result, rather ‘thes 
anatomical accuracy, is to be sought. In the treatment of 
high fractures of the arm, particularly in the vicinity of the 
joint, it is of the utmost importance to insure good functional 
result by accurate anatomical reposition. Andler divides his 
cases into three main groups, which are treated by three 
essentially different methods. In the first group, where 
there is only slight dislocation of the fragments, the frag- 
ments are maintained in position by a simple aeroplane 
splint. In the second group, where in young individuals 
there is marked dislocation of the fragments, or in elder 
individuals a mild dislocation of the fragments, traction on 
a horizontal splint with the arm in abduction and slight ex- 
ternal rotation is employed. In separations of the epiphyses, 
in fractures of the neck with dislocation of the fragments 
in muscular people, and in almost all cases of the fracture 
with luxation of the head, operative interference is prescrib- 
ed. Early active and passive motion is indicated in the 
treatment of such fractures. 


An Extensive Resection of the Anterior Pelvic Ring with 
Prophylactic Intrapelvic Ligature of the Obturator 
Artery. (Ueber eine ausgedehnte Resektion des vor- 


deren Beckenringes nach prophylaktischer intrapelviner 


Ligatur der Arteria Obturatoria). Peter 
Vienna. Archiv fiir Klinische Chirurgie, October 15, 
1924. 

The author reports a case of a woman, 38 years old, who 
complained of swelling of the leg and pain radiating down to 
the knee. A large tumor in the left groin, apparently at- 
tached to the pubis at the symphysis and along the ileo-pecti- 
neal eminence was found. Because it was thought this 
tumor was malignant, radical operation was decided upon. 
An incision parallel to Poupart’s ligament was made, the 
muscles dissected free, and the peritoneum bluntly dissected 
away from the pelvis. The obturator artery was tied and 
then both rami of the pubis with the tumor attached, were 
chiseled across. The tumor was found to be a benign chon- 
droma. Nine months after operation there was no evidence 
of hernia formation at the site of the removal of part of the 
nelvic girdle. Should such a contingency arise, the author 
intends to combat it by inserting a bone graft from the tibia. 


Fractures of the Shaft of the Femur. Wiis C. Camp 
BELL and J. S. Speen, Memphis, Tenn. Surgery, Gyne- 
cology and Obstetrics, November, 1924. 


Fractures of the shaft of the femur in children properly 
treated give excellent results. Callus in children is usually 
exuberant, and non-union even in the presence of infection 
or malposition is very rare Young growing bones have the 
ability to correct even marked deformities. 


Immediate eduction and plaster cast is the ideal method 
of reduction in children because (1) of the uniformly good 
results, (2) the ease of handling and caring for the patients 
and the certainty that lack of cooperation, on the part of the 
child. cannot displace the fragments as often happens 
the traction treatment. In adults the plaster method, prop- 
erlv used, gives us as good, or better, results than any other 
method. 


Simple fractures should be reduced immediately after it- 
jury. Early mobilization of joints and massage of the soft 
tissues is of great importance in all fractures, but satisfac- 
tory reduction and union should not be endangered by too 
great an enthusiasm in this respect. Compound fractures of 
the femur will heal without infection in 50% of the cases. 
Non-union is due chiefly to malposition. Open reductions 
are rarely indicated in acute fractures of the femur. 


Autogenous bone grafts are the best method of internal 
fixation in connection with open reductions ; internal fixation 
is rarely indicated in children, even in non-unions; it 18 i 
dicated in malunions in adults. when reduction is difficult to 
maintain: it is always indicated in non-unions in adults. 
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The Sectional Plaster-of-Paris Casing with Reference 
to the Treatment of Fractures of the Leg and 
Ankle: Case Report. W. A. Cocurane, Edinburgh. 
The British Journal.of Surgery, October, 1924. 

In certain fracture cases it is desirable that a method 
should be adopted that will guarantee that, having secured 
reduction, it will not be lost again by the surgeon’s hands 
requiring to alter their position, even momentarily, while 
immobilization is being secured in a plaster-of-Paris casing. 
Such a method was available and practicable in the employ- 
ment of a plaster-of-Paris casing, put on in two or more 
sections, as is done in orthopedic surgery. If separate plas- 
ter casings are applied, and allowed to set, above and below 
the area involved so leaving it free for manipulation, the 
surgeor’ can correct the fracture or dislocation vigorously, 
and his assistant unite the two plasters by a third plaster 
bandage. Cochrane applied this in a fracture-dislocation of 
the ankle which he had not been able to keep reduced while 
applying the ordinary plaster cast. 
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Pathogenic Microdérganisms. A Practical Manual for 
Students, Physicians and Health Officers. By Wi Ltt1AmM 
Hatitock Park, M.D., Professor of Bacteriology and 
Hygiene, University and Bellevue Hospital Medical Col- 
lege and Director of the Bureau of Laboratories of the 
Department of Health, New York City; Anna WEssELs 
Wiuutiams, M.D., Assistant Director of the Bureau of 
Laboratories of the Department of Health, and CHartrs 
Krumwiepe, M.D., Assistant Director of the Bureau of 
Laboratories: Associate Professor of Bacteriology and 
Hygiene in the University and Bellevue Hospital Med- 
ical College, New York City. Eighth Edition. Octavo; 
811 pages; 211 engravings; o full-page plates. Phila- 
delphia and New York: Lea & Fesicer, 1924. 

Although but four years have passed since the publication 
of the seventh edition of this authoritative and deservedly 
popular text-book, it has been thoroughly revised and con- 
siderably rearranged for this edition and much new matter 

(including large tables of classification) has been incor- 

porated. The grouping of microorganisms has been altered 

to make it conform more closely to that of the Society of 

American Bacteriologists, and the new terminology sug- 

gested by the Society has been added to the older names. 

The sections on immunity have been enlarged and include 

experiences with immunization against diphtheria—a work 

in which the New York City Department of Health has 
been actively engaged in study under Prof. Park’s guidance. 

Also included are even more recent studies of other immun- 

izing sera and vaccines, still in the observation period. So 

extensive has been the revision that we frankly turn to the 
preface for a statement of some of the other changes: The 

pters on pyogenic cocci, paratyphoid and dystentery 
bacilli, and on higher bacteria have been practically re- 
written. The descriptions of pathogenic anaerobes has been 
bronght un to date. Recent studies of scarlet fever, measles. 
typhus, Rocky Mountain fever, etc., have been included 

(e. g.. the Dick reaction in scarlet fever, the studies by 

Francis and by Wherry and Lamb of human tularemia). 
chapters on Milk and Water, Media, and Complement 

Fixation have been revised by co-workers of the authors. 

Bibliographic references are ptofuse. The work has been 

enlarged by about 25 pages. 


Cosmetic Surgery. The Correction of Featural Imper- 


fections. By Crartes Conran M.D. Octavo; 
263 pages; 140 illustrations. Philadelphia: F. A. Davis 
Company, 1994. 


The principles of general plastie surgery have been 
stouped insofar as they apply to the correction of featural 
imperfections.. The author makes.no pretense to originality. 
describes operations for non-traumatic deformities: 
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correction of folds, bags, and wrinkles of the skin, face- 
lifting ablazion of double chin, and of scowl lines, and the 
making smaller and larger of features as desired by the 
patient. 

Nasal deformities present probably the largest proportion 
of cases coming for cosmetic repair. An extensive intra- 
nasal technic has been evolved, notably by J. Joseph, of 
Berlin, but almost nothing is said of this type of work by 
the author. The information in this book is by no means 
as adequate as that which may be gotten from works al- 
ready published. 


Operative Surgery. The Operative Technic Involved in 
the Operations of General and Special Surgery. By 
WarrREN STONE BickHAM, M.D., F.A.C.S.,.. Former 
Surgeon in charge of General Surgery, Manhattan State 
Hospital, New York; Former Instructor in Operative 
Surgery, College of Physicians and Surgeons (Columbia 
University), in the New York Post-graduate Medical 
School and Hospital. and in the New York Polyclinic 
Medical School and Hospital; Junior Surgeon to Touro 
Hospital, New Orleans, etc. Volume V. Octavo; 880 
pages; 1118 illustrations. Philadelphia and London: 
W. B. Saunvers ComMPANyY, 1924. 

The fifth volume of this very large work, the features and 
beauty of which were described when the first three volumes 
were reviewed, contains chapters 73-81. inclusive, and de- 
scribes with admirable clearness operations upon the colo- 
ano-rectal tract, kidneys and adrenals, ureter, bladder, and 
the male genital organs other than the prostate. 

With the appearance of volume six the work will be 
complete. 


The Clinical Examination of Surgical Cases. For the 
Use of Students. By Renrrew Waite, M.S., F.R. 
C.S. (Eng.): Assistant Surgeon and Surgeon-in 
Charge of Orthopedic Denartment, Dunedin Hospital, 
New Zealand; Tutor in Surgerv. Otago Medical School, 
New Zealand; Active Member. British Orthonedic Asso- 
ciation. Duodecimo; 134 pages. New York: THe 
ComPANY, 1924. 


A Text-Book of Surgical Handicraft. For the Use of 
Medical Students. By J. Renrrew Wuirte, M.S. 
(N. Z.). F.R.C.S. (Eng): Assistant Surgeon and 
Surgeon-in-Charge of the Orthopedic Department, Dun- 
edin Hospital, New Zealand: Tutor and Assistant Lec- 
turer in Clinical Surgery, University of Otago, New 
Zealand: Lecturer in the Dunedin Hospital School of 
Phvsiotherapy; Active Member of the British Ortho- 
pedic Association. Octavo; 566 pages; 344 illustra- 
tions. New York: THe MacMrrran Company, 1924. 

The first of these small works is a compend tabulating 
for each of many surgical conditions the steps in the 
systematic clinical examination of patients, including ref- 
erence to the needed laboratory examinations. It is pre- 
pared as a guide to students, interns, and surgical 
teachers. 

The second book is a manual of minor surgery and 
bandaging, fundamental operative and operating room 
technic, pre- and post-operative care, wound dressings 
and related topics. 


Aids to Surgery. By JosepH Cunninc, M.B., B.S., 
F.R.C.S., Eng.; Surgeon to the Royal Free Hospital; 
Consulting Surgeon to the Thames Ditton Cottage Hos- 
pital; etc.; and Cecm A. Jory, M.S., Lond., F.R.C.S., 
Eng.: Surgeon to the Royal Free Hospital and Lecturer 
on Surgery and Operative Surgery at the Royal Free 
Hospital Medical School; Surgeon to the Victoria 
Hospital for Children; etc. Fifth Edition. Duodecimo; 
434 pages. New York: Wmx1tam Woop & Company, 
1924. 

In its fifth edition and its seventeenth printing, this small 
volume, which makes no pretense at being anything more than 
a “student’s aid.” undoubtedly satisfies a want. It contains 
numerous terse descriptions of surgical conditions with fleet- 
ing indications for their treatment. The volume fits easily 
into the coat pocket. 
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X-Rays and X-Ray Apparatus. An Elementary Course. 
By Joun K. Rovertson, Associate Professor of Phys- 
ics, Queen’s University, Kingston, Canada. Octavo; 
228 pages; 112 illustrations. New York: THe Mac- 
ComPANY, 1924. 

This timely little volume emphasizes the importance of 
physics to the radiographer and explains the physical appli- 
cations in a simple, concise and non-mathematical way. It 
begins at the first principles and in a very pleasing manner, 
leads the reader through the essentials. 

It is especially adapted to American students, shows 
excellent illustrations of American apparatus and has omitted 
the usual long subject of the interrupter as used abroad. 

The chapter on deen therapy and wave-length measure- 
ment is especially good. 


The International Medical Annual: A Year Book of 
Treatment and Practitioner’s Index. Forty-second year, 
1021. Small octavo; 556 pages; illustrated. New York: 
Woop & Co. 


To attempt to choose from the world’s literature with an 
imnartial sense of proportion and to give in a succinct para- 
graph the gist of some thousands of contributions is the 
project of the Medical Annual. Some of the ablest pens of 
the British Isles, France and America have enlisted in the 
task of selection, condensation and presentation. In this 
volume the high standard of the publication has been main- 
tained. The alphabetical arrangement with exhaustive sub- 
jects and author indexes are valuable features. Illustrations 
are reproduced wherever necessary to elucidate the text and 
the excellent colored nlates are an ornament. The skilful, 
vet sparing use of italics and capitals assists the reader and 
by placing emphasis, greater value is given to essentials. 
Such reviews as the Medical Annual presents are indis- 
pensable to anyone seeking to parallel the march of progress 
in scientific and practical medicine. 


Progressive Medicine: A Quarterly Digest of Advances, 
Discoveries and Improvements in the Medical and Sur- 
gical Sciences. Edited by Hopart Amory Hare, M.D, 
LL.D.,, assisted by LeicHuton F. Appreman, M.D. 
Volume III, Sevtember, 1924. Obstetrics—Diseases of 
the Heart and Bloodvessels—Diseases of the Bronchi, 
Lungs. Pleura and Diaphragm—Dermatology and Syph- 
ilis—Diseases of the Nervous System. Philadelphia and 
New York: Lea & FEBIGER. 


The same reviewers as last year have presented an equally 
valuakle contribution in a form so fluent. that one may read 
in several hours the advances in any field, and yet the selec- 
tion of contributions has been made with care and judg- 
ment, so that one finds papers that may have been missed 
in the necessarily haphazard reading by the busy practitioner. 
Without annual reviews, of which Progressive Medicine is 
the best American example, no one can possibly obtain a 
balanced view of all current medical thought unless he is 
willing to devote his entire time to the task. With it, there 
is time to read more intensely in chosen fields and even to 
glean from allied sciences. 


Traitement Chirurgical de la Dilatation Bronchique. Par 
P. Gurpat (de Béziers), Ex-Interne des Hépitaux de 
Paris; Membre. correspondent de la Société de Chirur- 
gie. En 12; 173 pages; 31 figures. Paris: Masson 
ET CIE, 1924. 

This little volume, monographic in character, treats solely 
of the surgical therapy of bronchial dilatations. Incidentally, 
the author states that the surgical treatment of bronchiec- 
tasis has not found favor in France but has received greater 
attention in Germany and America. The plan of the book 
is well carried out, beginning with a classification of the 
condition including the pathological anatomy, the clinical 
picture, and the prognosis. It contains a description of the 
various forms of treatment to which is added the opinion of 
the author on the value of each. In connection with bron- 
chial mapping in the roentgenological diagnosis Guibal 
advises the use of intratracheal injections. of iodized oil, 
a method which does not appear to us to be as safe as 
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Chevalier Jackson’s intrabronchial insufflation of bismuth 
powder. 

The author’s experience in the surgical treatment of foyr 
cases is discussed with the histories of the patients. One 
was treated successfully by lobectomy. The fact that the 
other three patients succumbed sooner or later after other 
procedures has led M. Guibal to the conclusion that lobec. 
tomy is a more justifiable procedure than the palliative oper. 
ations. It may be noted, however, that he considers lobee. 
tomy as justifiable only when the lesion is limited to a 
single pulmonary lobe, preferably the lower, even though 
other parts of the lung are affected and he contraindicates 
surgery of any kind in bilateral lesions. With these opinions 
we can not entirely agree, especially in regarding bilateraj 
cases as hopeless, although they are certainly not suitable for 
lobectomy. Guibal concludes that without operation an 
established suppurative bronchiectasis is a fatal disease 
although its progress may be slow. 

The volume includes a brief discussion of artificial pneu- 
mothorax, a description of various forms of extrapleural 
thoracoplasty, of apicolysis, and of lobectomy. The latter 
operation Guibal believes should be performed in two stages, 
In estimating the value of surgical procedures as judged by 
the final result he rightly concludes that while other methods 
may bring about amelioration, sometimes most striking, yet 
only the actual removal of the diseased tissue can be fol- 
lowed by cure. He favors spinal anesthesia in most of these 
operations including lobectomy, and in his reported case this 
method acted admirably. The book should form a part of 
the reference library of those who intend to take up the 
surgery of bronchiectasis. 


Die Roentgenbehandlung des Mammakarzinoms. Von 
Dr. Mev. ev. Pom. Herrman Wirtz. O. Professor, 
Direktor Universitats-Frauenklinik, Erlangen. 432 
Seiten; 4 Abbildungen und &2 Lichtdrucktafeln. Leipzig: 
GrorG THIEME, 1924. 

This monograph is a companion to the Technique of the 
Treatment of Uterine Carcinoma previously reviewed. There 
are 51 photographs which illustrate two methods of the 
application of the radiation to breast carcinoma, eighteen 
radiographs showing the changes in the lung resulting from 
irradiation and extension of the carcinoma. The technic, 
the dosage, the pre- and post-irradiation care, the sequelae 
of irradiation, are described in the 52 pages of text. The 
routine and methods are those employed in the Wintz 
Klinik at Erlangen. 

On the theory that the diminution of the ovarian func- 
tion assists the action of the radiation of breast carcinoma, 
the technic for roentgen sterilization is described. 

The cases treated are of three varieties—pre-operative, 
post-operative, and those subjected to irradiation only. 

According to Wintz the pre-operative treatment may 
render an inoperable case operable, while the post-operative 
treatment, if properly applied, undoubtedly delays recur- 
rences. 

The book beyond a doubt serves the purpose for which it 
has. been written, to describe a definite technic for cases 
of breast carcinoma in which the indication for x-ray treat 
ment are clear. 


Allgemeine und Spezielle Chirurgical Diagnostik. Ein 
lehrbuch fiir studierende und Aerzte. Professor 
Max Kappis. Octavo. Hannover: Urpan_ UND 
SCHARTZENBERG, 1924. 


This volume was designed to supplement, from the 
surgical point of view, Brugsch’s book on internal diag 
nosis. It represents the fruit of the author’s enormous 
surgical experience at Kiel and at Hannover. The vor 
ume is divided into two main parts. The first part com 
sists of considerations of wound healing, wound infec 
tion, surgical infectious diseases and surgical diagnosis 
in its more general significance. The second part * 
devoted to a detailed treatment of various local surgic’! 
conditions. The work is profusely and exceedingly wé 
illustrated and makes extremely interesting, instructive 
and easy reading. 
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OBSERVATIONS ON goo CASES OF INTRA- 
VENOUS ANESTHESIA.* 
A. LEHRNBECHER, M.D., 
NURNBERG, GERMANY. 


Intravenous anesthesia was first applied to the 
human body by L. Burckhardt in 1909. Four years 
later, Graf reported 510 cases from the Niirnberg 
Hospital. At present we can record goo cases, the 
largest number so far collected. At the 17th Inter- 
national Congress of Medicine in 1913, L. Burck- 
hardt read a paper on his method. The technic had 
then already reached its present standard, and essen- 
tial changes have not been made since, except the use 
of Normosal solution’ instead of Ringer solution by 
Kreuter. 

Of late there have been few publications on the 
subject of intravenous anesthesia. Kiimmel has 
written a second time very favourably about it. A 
few surgeons used it during the war in cases of 
badly wounded soldiers who were exhausted by sup- 
puration and prolonged lying in bed. The Ameri- 
can surgeons, Honan and Hasler published their ex- 
perience in 350 cases. 

Although the technic of intravenous anesthesia 
seems to be quite simple, when it is applied in a hos- 
' pital where surgeons and staff have a thorough 
knowledge of it, its application is full of danger in 
the hands of the inexperienced. A great many de- 
_ tails have to be observed, therefore, we urge all con- 
cerned to learn the technic accurately in a hospital 
familiar with its use, before using it themselves. It 
seems probable that the bad results and accidents, 
which have been published by some authors, were 
caused by faulty technic. Among our own cases 
there were no deaths. 

Three patients died during or shortly after the 
operation, but death was not due to the method it- 
self; two cases were very similar; operations for 
_ lymphosarcoma in the neck, with asphyxia and death 
following, when the tissues near the vagus nerve 
were involved. The probable cause of death was the 
paralyzing action of the vagus on the heart, as the 
post mortem examination showed nothing definite. 
The third case was a trachectomy made necessary by 
a quite gangrenous carcinoma of the larynx; edema 
of the larynx was found af the necropsy. 

TECHNIC. 

The narcosis should begin with 1.5 per cent Isopral 
solution and be continued with 5 per cent ether so- 
lution. 

The apparatus employed consists of three glass 


*From the Surgical Service of E. Kreuter, M.D., Senior Surgeon, 
General Hospital, Nuraberg. 


reservoirs which are fixed 1.5 meters above the floo; 
level. Three rubber tubes are attached at the lower 
ends of the glasses; they are connected with each 
other and end in a glass cannula. A regulating tap 
rear the cannula enables the attendant to modify the 
rate of the flow. 

It is a matter of course that the whole instrumep. 
tarium has to be sterilized most carefully. It must 
be taken to pieces and boiled in hot water without 
soda, and the rubber parts have to be fixed with 
bandages to avoid their swimming on the top, while 
the thermometer must be cleaned carefully with 
ether. 

The infusion is made into the median basilic vein, 
The vein should be laid free and the infusion should 
not be done by a needle through the skin as recom- 
mended by some English and American authors, 
With the aid of novocain the exposure of the vein 
can always be made without causing any pain. Some- 
times the vein is badly developed or not sufficiently 
filled through feeble circulation. By careful appli- 
cation of bandages causing congestion, it is possible 
in nearly all cases to find a suitable vein. Two liga- 
tures are then tied round the vein, the peripheral one 
to fix the vein for the introduction of the cannula, 
the proximal one to tie the cannula in. In order to 
avoid thrombosis the holding ligature is only tied 
just before the introduction of the cannula. 

All bubbles of air must be absolutely eliminated. 
This is done most conveniently by shaking the rub 
ber tubes and lifting them up above the level ac- 
cording to the law of communicating tubes. Other- 
wise an embolism of air might occur’ which might 
prove fatal. 

Also when the reservoirs are getting empty in the 
course of longer operations the outer pressure of aif 
may drive air bubbles into the vein. 

At first a 1.5 per cent solution of isopral is infused. 
Isopral is an hypnotic which resembles chloral in its 
chemical and pharmacological qualities : it was first 
used for intravenous anesthesia by Burckhardt i 
IQ1I with a view of reaching the state of tolerance 
more quickly than with ether alone. The solution is 
prepared in the dispensary of the hospital and should 
be kept a fortnight before being used. The maxi 
mum dose is 3.0 isopral (200 ccm. of the 1.5 pét 
cent solution). Giving more may mean some dat 
ger to the heart. The infusion should be done very 
slowly—not more than 40 ccm. in a minute—and 
special care should be taken to avoid over-dosag*. 

The state of tolerance being reached, the anesthe 
sia is continued with ether. The solution should 
prepared with great care; 100 ccm. of ether bring 
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added to 1900 ccm. of Normosal or Ringer solution. 
The whole is warmed to 30° C. and must be shaken 
yey carefully. The solution should first look like 
milk, later it becomes clear again. 

When the narcosis is sufficiently deep, it is not 
necessary to continue the infusion of ether; the in- 
fusion can be continued with Ringer or Normosal 
lution only. Normosal is a salt solution which 
contains the same salts as the serum and some au- 
thors believe it to be superior to the Ringer solution. 

During the whole narcosis an uninterrupted flow 
must be maintained, otherwise the blood may coagu- 
late in the cannula and cause an obstruction. 


ADVANTAGES. 

The introduction of the anesthetic agent directly 
by the blood to the nerve centers, avoiding the pas- 
sage through the lungs, has some essential advan- 
tages :— 

1. The induction of the narcosis is surprisingly 
calm and without any excitation. There is no feel- 
ing of anxiousness; no sensation of suffocation ; 
there is no unpleasant smell and no reflexes from the 
ar passages. It is quite astonishing to any one see- 
ing an intravenous anesthesia for the first time, how 
quickly (in about 1.5 minutes) the patients seem to 
fall into a quiet natural sleep. 

This calm beginning of the anesthesia is not only 
very comfortable to the patient, who has no un- 
pleasant sensations, but is also very important in less- 
ening the shock of the operation. 

(According to Crile’s thtory the irritation of the 
air passages and the reflexes arising therefrom con- 
tribute to the origin of shock to a large extent). 

2. The maintenance of the anesthesia is very 
easy. A little turn of the regulating tap enables the 
anesthetist to change the rate of flow quite easily, 
and to transfer the patient from deep to light anes- 
thesia and vice versa in a very short time. For the 
same reason the dosage of the anesthetic can be re- 
duced to the smallest quantity necessary. 

With the inhalation method regulation of the dose 
is much more difficult; the spastic irritation of the 
air passages, the variations in respiration and in the 
secretion of mucus, are factors causing great irregu- 
lrities in the absorption of the anesthetic which are 
hot easily estimated or controlled. 

3. The patients recover from the anesthetic with- 
out any discomfort. The anesthetic agents leave the 
body very quickly. Isopral is excreted by the kidney, 
while the ether is soon exhaled by the lungs. 

Postanesthetic vomiting seldom occurs. When no 
alkaloids have been given before the operation, the 
patient awakens very soon feeling quite well. The 


danger of subsequent hypostatic pneumonia is much 
lessened, as the ether gets into contact with the air 
passages only once when being exhaled, and also be- 
cause the patient begins to move soon after the op- 
eration. 

OBJECTIONS TO THE METHOop. 

The various objections against the intravenous 
method are not justified in our opinion. Thrombosis 
can be avoided with certainty when the stream of 
fluid is not interrupted during the entire operation, 
and when the venous system is washed out just be- 
fore the end of the operation by infusing at least 
200 ccm. of saline. In this way also the damaging 
effect of the ether on the intima of the veins is elimi- 
nated. Damage to the deeper seated veins is im- 
possible, as the ether soon vaporises. Hemoglobin- 
uria has never been observed since a concentration 
of not more than 5 per cent of ether has been strictly 
insisted on. The ether must be carefully shaken 
from time to time, otherwise a layer of concentrated 
ether may form on the surface of the solution and 
lead to damage of the red blood cells. 

A decrease of the patient’s temperature in conse- 
quence of the low temperature of the ether has 
never been observed; and it is not probable that it 
should occur. The temperature of the saline being 
40° C. a certain equalization takes place. 

Excessive strain on the circulation by the infusion 
is not to be feared when the condition of the cardio- 
vascular system is fairly normal and when there is 
no arteriosclerosis or any other damaged condition of 
the walls of the vessels. 

It is well known that even large infusions do not 
cause a rise in the blood pressure, when the heart is 
working well; the fluid is equally distributed at once. 
This has been proven by many measurements of the 
blood pressure. 

It is advisable to regulate the rate flow so as to 
give a larger infusion to cachectic and emanciated pa- 
tients and to infuse only a slow current in plethoric 
individuals. 

The fear of some observers that the tissues in the 
interior of the body might become edematous has 
not been confirmed. Edema of the face has never 
been seen. In cases of nephritis with a tendency to 
edema intravenous anesthesia should not be used. 

Some other small disadvantages may also be men- 
tioned. Bleeding is rather copious and this is 
troublesome when the operation is done in a region 
with difficult anatomical conditions. 

It is necessary to have a sufficient staff of assis- 
tants, as a second person should watch the face of 
the patient during the whole operation, as well as 
the reflexes and the position of the jaws. 
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SPECIAL INDICATIONS. 

There are special indications for intravenous an- 
esthesia :— 

1. In operations in the region of the head and 
neck it is very convenient, as the operator and anes- 
thesist are separated from each other and are not 
hindering each other. Complete asepsis is certainly 
less endangered by this method. 

2. Intravenous anesthesia has a very beneficial 
effect in all cases, in which infusion of saline is in- 
dicated. In such patients it is the method of choice, 
not equalled by any other. When an operation has 
to be done on persons, who are in a state of deep 
shock, or who have lost much blood, the patients 
leave the table in a far better condition than before, 
thanks to the infusion. It is of extreme value in 
cases of ectopic pregnancy with intra-abdominal 
hemorrhage. Here the reinfusion of the lost blood 
may be combined with the infusion of Ringer solu- 
tion. In cases of advanced peritonitis the infusion 
prevents the further fall of the blood pressure. 


Case Report—A girl 23 years of age, was run 
over by a train, and both her legs hopelessly crushed. 
She was in severe shock, skin cold, pulse not to be 
felt. Intravenous anesthesia was used for amputa- 
tion of the crushed legs. After operation the pulse 
could be felt distinctly and the face has regained 
normal color. The patient came round very soon 
and some hours later was able to take large quanti- 
ties of fluid. 

3. When patients wish to have a general anes- 
thesia without any feeling of anxiety or suffocation, 
no better method than the intravenous one can be 
used, 

CONCLUSIONS. 

Further experience will show whether it is possi- 
ble to improve the method. Pharmacological re- 
search work may perhaps succeed in firding a drug 
which has no damaging effect on the heart and on 
other organs. Then we shall have a really ideal 
method. The width of choice may be very great, as 
only sufficient solubility is necessary, and as no 
volatility, as for inhalation anesthesia, is required. 
Burckhardt experimented with quite a number of 
drugs. 

It seems likely, that the method of intravenous 
anesthesia will be of great interest in America espec- 
ially, where knowledge and the research in the field 
of anesthesia is so highly developed. It may become 
a routine method for those, who specialize in the 
administration of anesthetics. 
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ETHYLENE AS A GENERAL ANESTHETIcs 
W. Easson Brown, M.B., 


Toronto, CANADA. 


——. 


Ever since Wells, in 1844, introduced nitrous oxid 
and Andrews, i> 1868, improved on this by addi-g 
oxygen, very little change has been made in ga. 
oxygen anesthesia. The apparatus has been remark. 
ably improved and such anesthetists as McKesson 
and Guedel have shown us results which, a fey 
years ago, we would have considered impossible 
Nevertheless, we still have to return to the fact tha 
to obtain and maintain anesthesia, so high a percent. 
age of nitrous oxid must be used that the patient js 
often on the verge of asphyxia. 

It was with this knowledge before me that, late in 
1922, I began the study of ethylene as an anesthetic 
agent—primarily with the idea of combining it with 
nitrous oxid, if it proved sufficiently potent, and 
thus by its addition to nitrous oxid-oxygen mixture 
allowing more oxygen to be used. At that time the 
only reference that could be found to ethylene as an 
anesthetic were in Frankel,’ and this stated tha 
ethylene had little anesthetic action; and a note ina 
paper by Malisoff and Egloff? that ethylene was not 
poisonous in concentrations of 72 per cent in air. 

My entire knowledge of the anesthetic possibilities 
of ethylene, at that time, was the fact that it was: 
constituent in small qualities of all commercid 
ethers and might possess anesthetic properties. The 
facilities of the laboratories of the Department of 
Pharmacology et the University of Toronto wert 
put at my disposal by Professor Henderson and ex 
perimentation under his cooperation was immediate 
ly begun. 

A preliminary account of those experiments wa 
read before the Academy of Medicine, Toronto, 
February 20, 1923, and published in the Canadin 
Medical Association Journal,’ on March 7, 192% 
The following week an account of experiments a 
ried on at the University of Chicago was published 
by A. B. Luckhardt and J. B. Carter.* Their 
periments arose out of the observation that carne 
tions were affected by low concentrations of ethylest 
arising from illuminating gas and this led them t 
study its effects on animals. 

Ethylene is an unsaturated hydrocarbon havitf 
the formula C,H,. At ordinary temperatures atl 
pressures it is a gas having a peculiar ethereal odo! 
In the presence of oxygen it forms an explosive mix 


ture when brought in contact with free flame. Th 


*Read during the Third Annual Meeting of the Canadian Societt 
of Anesthetists, in conjunction with the Canadian Medical Associatiot 
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gixture having the greatest explosibility is one con- 
wining 15 times as much oxygen as ethylene, so that 
with an ordinary anesthetic mixture the explosibility 
gtion is not great. It can be easily compressed into 
ylinders, and can now be obtained from certain 
gms in the United States, where it was manufact- 
wed for war purposes in the making of mustard 
gas. 
EXPERIMENTAL DETAILS. 

Ethylene was produced in our laboratory by the 
following method: Pure absolute alcohol was al- 
wed to fall drop by drop into a 500 cc. distillation 
fask immersed in a boiling water bath. This led to 
prompt volatilization of the aicohol, which was then 
ed through a combusion tube packed with aluminum 
oxid at a temperature of 350°C. ‘The distillate was 
kd through a condensing system immersed in freez- 
ing mixture, and was then conveyed to bottles in- 
verted over water. ‘[his yielded a gas absorbed by 
bromin to the extent of 99-++ per cent, the remaining 
+1 per cent appeared to be air. Ether, alcohol, alde- 
ivdes and other impurities if present were condensed 
inthe freezing mixture. 

In the earlier work animals were exposed in bell 
jas to various mixtures of this gas and oxygen. 
The mixture of 80 per cent ethylene, 20 per cent 
oxygen depressed the animal and caused it to lie on 
its side. The respirations were slightly increased at 
frst but soon became normal. Small quantities of 
oxygen were added from time to time, and the an- 
Mai remasiied passive tor an hour or more. Un re- 
moving it from the vessel it quickly recovered, and 
within two or three minutes appeared perfectly nor- 
mal and would eat any food with avidity. Mice, 
rats, guinea pigs and small rabbits were anesthetized 
inthis way. As the amount of ethylene was limited 
further experiments were carried out by making the 
atimal breathe in and out of a gasometer delicately 
wounterpoised, and in which the carbon dioxid was 
absorbed by soda-lime. Analyses of the contained 
mixture were made from time to time to ensure 
gteater accuracy than could be obtained by estima- 
tion, 

Cats and dogs were anesthetized by us with this 
method for periods of time lasting over two hours. 
The animals’ wounds were in some cases closed at 
the end of this period and the animal allowed to come 
out of the anesthetic, which they did in three to five 
minutes, The animals were then promptly killed. 

In all these experiments the saphenous nerve was 


xposed to stimulation from time to time with an 
dlectric current. 


Anesthesia was considered com- 


plete when stimulation of this nerve caused only 
slight changes in respiration and. blood pressure, but 
no movements. This is a very severe test. Even 
when slight movements were obtained the skin and 
muscles and peritoneum could be incised without 
causing movements. In several instances the abdo- 
men was opened, traction made upon the mesentery, 
the gut manipulated, the appendix tied off and other 
procedures carried out. In all these cases only slight 
effects were produced on blood pressure, respiration, 
or cardiac rate. These experiments showed that 
complete anesthesia could be produced by this gas 
in the presence of sufficient oxygen to abundantly 
support life. The percentages necessary varied 
slightly from animal to animal, but once anesthesia 
was produced, it could be maintained for long per- 
iods of time with little change in respiratory or 
cardiac rate or blood pressure. In several experi- 
ments the blood pressure at the end of the experi- 
ment was only 20 to 30 mm. of pressure below that 
at its commencement. 


DANGER SIGNS. 

We spent a considerable time in endeavoring to 
discover if ethylene anesthesia might, without warn- 
ing, terminate fatally, for it was of vital importance 
that there should be some danger sign to warn us 
of approaching poisoning. We have done this to our 
satisfaction. The danger of poisonous doses is al- 
ways shown by a slowing and failing respiration, 
giving ample time for a lessening of the concentra- 
tion by the addition of oxygen. The heart seems to 
be not nearly so soon affected and we have cases in 
which we purposely gave poisonous doses, where 
the heart has continued to beat for five or six min- 
utes after respiration had failed. In every case also, 
where respiration has shown signs of failure the 
addition of oxygen always resulted in recovery, and 
in cases where the failure was allowed to persist 
until arrest occurred, a few inflations of oxygen al- 


ways restored the animal. 


Experiment 20. 7.4.23. Cat 1.5 Kg. Under ether canule 
were inserted in carotid artery and in trachea, saphenous 
nerve exposed. 

3.10 p.m. Ether removed. B.P. 150. 

3.25 p.m. Cat showing movements. B.P. 160. 

3.27 p.m. Ethylene 87%, Oxygen 13%. 

3.35 p. m. Still shows movements. B.P. 150. 

3.30 p. m. Ethylene increased to 88%, Oxygen 12%, 
B.P. 150. 

3.40 p.m. No movements on stimulating nerve. B.P. 150. 

4.03 p.m. (Oxygen not added rapidly enough to replace 
loss.) Ethylene 89%, Oxygen 11%. B.P. 150. 

4.10 p. m. Ethylene 87%, Oxygen 13%. 
added more rapidly. B.P. 110. 

4.16 p. m. Now Ethylene 85%, Oxygen 15%. 

4.22 p.m. B.P. 100. 

4.25 p.m. B.P. 95. 
13%. 

4.29 p. m. Pressure fell rapidly, respirations ceased. 


Oxygen was 
B.P. 110. 


Ethylene increased to 87%, Oxygen 
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4.30 p.m. B.P. 35. Animal inflated with oxygen. 

4.31 p.m. Animal breathes again. B.P. 45. 

4.33 p.m. Reconnected B.P. 110. Respirations 18. Ethy- 
lene 86%, Oxygen 14%. 

4.37 p.m. Oxygen increased, Ethylene 82%, Oxygen 
18%, Respirations 30. i 

4.53 p. m. (16 minutes) B.P. 110. Respirations 36. Till 
operations on abdomen, appendix tied off, and removed. 

4.57 p.m. Gall bladder pulled upon, diaphragm scratched 
and liver pulled on. 

4.58 p.m. Ethylene 84%, Oxygen 16%. 

5.00 p. m. B.P. fell 40. Respirations ceased. 

Experiment 38. 8.4.23 Dog 7.7 Kg. Under ether canulz 
were inserted in carotid artery and in trachea, saphenous 
nerve exposed. 

3.45 p.m. Ether removed . 

3.50 p.m. Dog struggling. B.P. 185. 

3.52 p.m. Respirometer attached. Ethylene 85.2%, Oxy- 
gen 14.8%. B.P. 155. Respiration 78. 

4.02 p.m. Ethylene 90%, Oxygen 10%. 

4.04 p. m. Stimulation, no movement. 

4.14 p.m. Ethylene 88%, Oxygen 12%. 

4.16 p. m. B.P. 165. Respiration 68. 
movement. 

4.25 p. m. Ethylene 79%, Oxygen 21%. 
piration 42. Stimulation, slight movement. 

4.34 p.m. Ethylene 88%, Oxygen 12%. B.P. 150. Res- 
piration 90. Stimulation, no movement. eee 

4.49 p. m. Same concentration. B.P. 120. Respiration 


Stimulation, no 


B.P. 150. Res- 


4.51 p. m. Respiration failing. B.P. falling. Oxygen 


given in increased amount. Recovery of B.P. and respira- 


tion. 
4.53 p.m. Ethylene 86%, Oxygen 14%. 
4.57 p.m. Respiration fell to 6, B.P. 105. 
4.58 p. m. Oxygen added. 
5.00 p.m. Ethylene 84%, Oxygen 16%. 
5.07 p. m. B.P. 135. Respiration 72. Ethylene 87%, 


Oxygen 13%. 

5.12 p.m. B.P. 115. Respiration 60. 

5.13 p.m. B.P. 55. Respiration 36. 

5.17 p. m. Respirations ceased. B.P. 50. Respirometer 
disconnected, inflated with oxygen for 30 seconds. 

5.19 p. m. Respiration began. B.P. 7o. 

5.20 p. m. Reconnected. Ethylene 87%, Oxygen 13%. 
B.P. 65. 

5.22 p.m. Respiration 30. B.P. 115. 

5.25 p. m. Ethylene 90%, Oxygen 10%. B.P. 130. Res- 
piration 60. 

5.25.30 p.m. Ethylene 93%, Oxygen 7%. B.P. 110. Res- 
piration 60. 

5.25.30 p. m. Ethylene 9.6%, Oxygen 5.4%. B.P. 70. 
Respiration 30. 

5.27 p.m. Ethylene 95.5%, Oxygen 4.5%. In 10 seconds 
respiration ceased. B.P. 85. Disconnected, given oxygen. 

5.29 p. m. Reconnected, B.P. 125. Respirations 36. 

5.30 p.m. B.P. falling. Respiration failing. 

5-37-30 p.m. Heart rate halved 72 to 36. 

5.29 p. m. Respiration ceased. Heart continued to bea 
for 5% minutes. 

CoMBINED ANALGESIA AND ANESTHESIA. 


Soon after satisfying ourselves that ethylene had 
a definite anesthetic action a series of experiments 
were performed to ascertain whether ethylene would 
reinforce the anesthetic and analgesic action of ni- 
trous oxid. The subjects, who were not aware of 
what gases they were receiving, inhaled from a bag, 
different gaseous mixtures. In all cases the oxygen 
was 20 to 15 per cent. A mixture of N,O 70, oxy- 
gen 20 and ethylene Io per cent has more analgesic 
action than N,O 80 and oxygen 20 per cent. With 
this ethylene—nitrous oxid—oxygen mixture we ob- 


tained what might be called a first stage analgesia— ~ 


that is loss of pain sensation in areas of ordi 
nerve supply, such as the back of the hand and arm, 
Many of us have had our skin transfixed many times 
by needles quite painlessly. So far we have been 
unable to get a mixture giving perfect and complete 
analgesia, with absolute orientation. And from 
some very interesting experiments done at the Gen- 
eral Hospital using nitrous oxid-oxygen, and also ni- 
trous oxid-oxygen-ethylene, we are very doubtful 
indeed if with the present anesthetics any stage of 
absolute analgesia with oriented consciousness js 
possible. We have not so far been able to render 
painless the operation of pushing needles under the 
finger nails, although the sensation was much dulled, 
We have done only one operation under this anal- 
gesia. Mr. Farnsworth had a boil opened on his 
arm, the operation giving him no pain. Dental opera- 
tions such as drilling teeth have been tried where 
teeth have been extremely sensitive and the dentist 
was able to proceed continuously and quickly with 
his work, whereas ordinarily there would have been 
many delays owing to pain. Pain was not absent, 
but very much dulled. Orientation was perfect. 

Pressure is always felt quite normally, and it seems 
somewhat difficult to tell at times the difference be- 
tween pain and pressure, for whereas the patient is 
quite oriented he is always slightly dulled. 1 may 
say that the breathing of this mixture gives one a 
most pleasant sensation of somnolence and well-be- 
ing. There is a lack of caring what happens and 
any slight pain felt seems to be quite overbalanced 
by this pleasurable feeling. The following protocols 
are illustrative of these results :— 


(A) 14.2.3. N.C. S. 

(a) Nitrous Oxid 80%, Oxygen 20%. 

I minute, 15 seconds—pounding like motorcycle in head, 
whirling sensation, expected eyes to not focus, but no trou- 
ble, well oriented, no change in speech. Can feel all pricks 
with needles. 3 minutes exposure. 

(b) Nitrous Oxid 70%, Oxygen 20%, Ethylene 10%. 

Earlier throbbing and whirling sensations, but not so s¢- 
vere. After 1 minute (as soon as whirling sensation began) 
distinct numbing to pin pricks. Doubtful if hurting. Nee 
dle through skin was no more painful than pricks. Was ut- 
aware until told that needle had gone through skin. Final- 
ly a feeling that “don’t care if it does hurt.” 

‘Quicker recovery than in (a). Pleasant recollections. 

(B) Black. 

(a) 15% Oxygen, 85% Nitrous Oxid. 

In 4 minutes, 30 seconds became irrational and failed to 
answer. 

(b) 15% Oxygen, 10% Ethylene, 75% Nitrous O-xid. 

In I minute, 50 seconds became irrational and failed to 
respond to orders. 

(c) Pure N,O. 

In 2 minutes failed to close hand at command. 
(d) 90% N.O, 10% Ethylene. 

In 1.05 failed to close hand at command. 

(C) 16.2.3 Experiment 2. Test of analgesia forcing 
needle slowly into skin of arm. 

Anesthetic started. 

4:47 p.m. “Fine feeling.” No change. 

4:48-30 p. m. Feels pain dully. “Head feels all right.” 
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4:49 p- m. No pain. 
4:49-30 p- m. No pain. Not talking. : 
4:50 p. m. Needle through skin drawing blood. No pain. 
4:50-15 p. m. Pressure sensation but no pain. 
4:50-30 p. m. No pain. 

4:50-45 p. m. No pain. Needle through ear. 
4:51 p. m. : 

4151-30 p. m. Slight pain. 

4:52 p.m. “Pleasant feeling.” 

(D) Farnsworth. Boil left forearm opened. 
4:15-30 p. m. Anesthetic commenced. 

4:10 p. m. Head dizzy. Breathing fair. 


now.” 
4:16-30 p. m. Boil opened. No pain. Needle through 
san, no pain. Answers question. Feels pressure. 
4:17 p.m. No pain. Answers questions. Feels sensation 
of pain, slight. 
4:18 p.m. Pain. Out. 
RESULTS. 


The descriptions of all these subjects, several of 
whom were entirely ignorant of the gases used, 
agreed that while nitrous oxid-oxygen alone pro- 
duced pounding or whirling sensations with a defi- 
nite period of dizziness subsequent to removal of the 
anesthetic, and that the sensations were somewhat 
unpleasant, nitrous oxid and ethylene was distinctly 
more pleasant. ihere was a general feeling of 
numbness, little pounding or fullness in the head, 
amore marked teeling of “fading away” and _ less 
subsequent dizziness. Pain sensations were also 
much more definitely dulled or in some cases ab- 
sent. 

While it is difficult to compare our experiments in 
detail with those of Luckhardt and Carter, there is 
avery general agreement in the findings. We seem- 
ed to obtain anesthesia with slightly lower concen- 
trations than they did and we are satisfied that the 
percentage of ethylene necessary varies slightly in 
different animals and also that the percentage neces- 
sary for maintenance is somewhat lower than that 
required for induction. In regard to human ane-- 
thesia we must confess that our friends in Chicago 
have outdistanced us. We were under a severe 
handicap, in the procuring of sufficient quantities of 
ethylene compressed into cylinders for human anes- 
thesia. We were in all eight weeks in getting our 
cylinders, which delayed us very much in our work. 
The result reported by Luckhardt® in the Journal of 
American Medical Association, May 17, ‘are very 
favorable to ethylene anesthesia. Our experience so 
far has been only slight, but there seems no doubt 
that a much greater percentage of oxygen can be 
used. We have found our inductions to run at about 
go and maintenance 85-80 per cent ethylene. There 
is no cyanosis and good relaxation. There is often 
some slight nausea following the anesthetic, but it is 
not prolonged. There seems to be no irritation to 
the lungs or kidneys, and these facts together with 
the fact that C,H, can be purchased for about one- 


away 


third the cost of N,O seems to point to its early 
adoption as a routine anesthetic. 
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THE USE OF ATROPIN AS A PREVENTIVE 
OF RESPIRATORY SEQUELAE.* 
Mary A. Leavitt, M.D., 


Boston, Mass. 


. | have chosen to bring to your attention today one 
of the most common problems confronting us, name- 
ly, the anticipatory treatment of respiratory sequelae 
from ether anesthesia. I have no intention ot dis- 
cussing the subject exhaustively, but simply to 
sketch a line of work that we have been trying for 
the past two years and the possible suggestions it 
offers. 

{ represent an ordinarily large general hospital 
and this problem is brought to us daily. I think it 
likely that in Boston we have it to meet more fre- 
quently than is the rule in many other piaces because 
of our climate. Certain it is that it has been one of 
the questions we have studied most seriously—how 
to rule out the possibility of respiratory complications 
after ether anesthesia. 

During the cool and cold months the susceptibility 
of patients is of course greatly increased. Since that 
frightful scourge of influenza we have had several 
minor epidemics and the respiratory complications 
have stood out during them as very serious. We 
have found it incumbent upon us at these times to re- 
fuse operation to a large number of patients whom 
we would not refuse were it not for the presence of 
an epidemic in the community. 

RouTINE ELIMINATION. 

We have adopted the following routine as our at- 
tempt to eliminate such cases. We have applied 
ourselves most assiduously to spreading the kiowl- 
edge among the doctors sending their cases to the 
hospital that no patient should be sent to the hospital 
that has the least sign of cold about them and that at 
least five days should elapse after all signs of cold 
have disappeared before a general anesthetic should 
be given. 


*Read during the Joint Meeting of the New York, Boston and 
Providence Societies of Anesthetists, at Albany, N. Y., September 
20, 1923. 
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Then we have given orders to the admitting clerk 
that no patients other than emergencies, shall be ad- 
mitted if they are conscious of any symptoms of a 
cold. Fudthermore, the interne taking the history 
is under instructions that no patients shall be pre- 
pared for operation until the physical examination 
shows freedom from all signs of cold. Lastly, on 
the morning of operation, a report is made directly 
to the head of the anesthetic department of any pa- 
tients found to have developed symptoms during the 
night and such cases are seen by one of the special 
anesthetists personally and passed upon. 

Our experience shows that there are anywhere 
from one to three or four cases a morning that are 
seen by us personally. Not all of these have develop- 
ed symptoms during the night, but for some reason 
or other pressure has been brought to bear to try 
and hurry them through their stay in the hospital. 
We are all familiar with the reasons on the part of 
the patients; they have just so much time; that they 
can be’away from work; that help has been engaged 
at the house and is available only so long; that the 
family doctor said it would make no difference; that 
the patient will assume all responsibility ; and on the 
part of the surgeon that the patient has been pre- 
pared and expects operation; or that the patient 
ought not to wait longer. 

Examination shows husky voice perhaps, nasal 
discharge, scrapey throat, tickling coygh, a little tem- 
perature sometimes. Auscultation may show noth- 
ing or a slight degree of harsh breathing. Should 
the examination show more, ether is not used for the 
anesthetic, not even in conjunction with gas-oxygen 
if it is not an emergency and if the operation can 
possibly be performed under gas-oxygen alone. 

PREVENTIVE MEASURES. 

But if these mentioned symptoms obtain and 
operation is determined upon we then have used the 
following procedure in an attempt to prevent compli- 
cations 

A hypo of % gr. morphin and 1/150 gr. atropin is 
given an hour before operation; the patient is put 
under with gas-oxygen-ether sequence and of course 
kept as lightly under ether as compatible with the 
work to be done; another 1/150 gr. of atropin is 
given at the close of the operation, and this dose re- 
peated every four to six hours for 48 hours, if the 
patient can stand it, and by that I mean if the dry- 
ness caused is not too pronounced. 

We have tried this procedure on several hundred 
cases, and in but one instance have we had a pneu- 
monia following operation. That case I shall cite 
later as it is worthy of note. We have had respira- 


tory symptoms, but they were very mild and of short 
duration. 


1 do not offer this suggestion as anything more 
than a suggestion. I would not for a moment con- 
sider using it on a series of cases to see whether it 
would prove efficient in the majority of those de. 
veloping over-night colds, but we feel positive from 
our observation that it has been of some benefit. 


We have had a chance to observe its action more 
widely in the private cases than in the house cases, 
for in the latter the anesthetist very frequently does 
not see the patients until they are on the etherizing 
table and has the oportunity only for a most cursory 
examination. And it is quite often perturbing to 
have the patient say, “Oh, yes, I have had some cold 
for the past two or three weeks, but it isn’t bad”, 
And when you approach the surgeon you find he too 
has not seen the case until that morning or possibly 
the night before, and feels you must preceed. In 
several such instances in which I have anticipated 
trouble and have used the atropin, the results have 
been most gratifying. A case or two will illustrate: 

ILLUSTRATIVE CASE REporTS. 


Case No. 143161.—Mrs. M. E. B., aged 33 years, 
entered the hospital as a private case December 27, 
1922, at 5 p. m. She was prepared in the usual way 
for an abdominal operation, and was seen by the 
anesthetist the next morning when on the etherizing 
table. It was found that she had a cold that had 
been troubling her for several days, but because of 
her physician’s word that it amounted to nothing, it 
was not mentioned to the surgeon, and hence he had 
not in time spoken of it to the anesthetist. That 
morning she said she had coughed a little through 
the night and that her throat was scrapey, and her 
nose a little stuffy. Examination with the stethe- 
scope showed a little broncho-vesicular breathing, 
but nothing marked. As no hypo had been given, 
one was then ordered of 4 gr. morphin and 1/150 
gr. atropin, and anesthesia was started with gas- 
oxygen-ether sequence. The operation was pylorec- 
tomy, gastro-jejunostomy posterior and appendec- 
tomy (routine). 


It was found necessary to use ether throughout 
the operation, as the surgeon did not like gas-oxygen 
and the patient was, therefore, given 1/150 gr. atro- 
pin again before leaving the operating room, and 
every six hours for 48 hours. She was troubled 
with much mucous, bloody at first, and coughed a 
good deal for thirty-six hours. Her temperature 
rose to 100° the day following the operation and 
this was the highest it went. Her respirations were 
28 for forty-eight hours. At the beginning of the 
third day all respiratory symptoms began to abate, 
aid she made an uneventful recovery. 

This case troubled us greatly during the first 
forty-eight hours. She looked and was sick and had 
all the appearance of developing an ether pneumonia. 
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Case No. 144479.—Miss A. C., one of our nurses, 
yas brought into the hospital acutely ill, temperature 
102°, pulse 120, respirations 28. She was seen by 
the medical service and watched for twenty-four 
hours. Nothing was found to account for her con- 
dition taedically and the surgical service was asked 
to see her, as the medical men thought the appendix 
responsible. ‘The surgeon was unable to concur in 
the diagnosis, but finding the weight of opinion for 
operative measures he yielded, and the patient was 
given gas-oxygen; with a hypo of morphin and 
aropin an hour before. Ether was used later, as the 
appendix was found to be not pathological and an 
exploration of the abdominal cavity became neces- 
sary. At the time of operation her temperature was 
300°, pulse 100 and respirations 20. About three 
hours after operation she began to develop dyspnea, 
which increased quite rapidly and in twenty-four 
hours her temperature was 101.4°, pulse 134 and 
respirations 28. An #-ray was taken of her in bed 
at this time and it was found that there was diffuse 
iafiltration of the right lung. Moderate density at 
the base of the left lung, suggesting the consolidation 
of lobar pneumonia. 

No physical signs of lung involvement were found 
before operation. The atropin was given every four 
hours the first day and every six the second. But 
we feel sure in this case that an influenza pneumonia 
was present before operation, and that it was respon- 
sible for the sickness and not the surgical procedure. 
Under the circumstances, with the ether given, we 
have speculated as to whether the atropin modified 
the severity at all. 

SUMMARY. 

In a large general hospital, where the anesthetist 
is frequently confronted with a case on the etheriz- 
ing table that has a proper setting for respiratory 
sequellae to complicate the ether anesthesia, we feel 
that forced doses of atropin given for forty-eight 
hours have helped to mitigate the symptoms and 
sometimes possibly to check them from developing. 
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1924—SPRING MEETINGS—1924 

The following meetings of the Associated Anes- 
thetists of the United States and Canada are being 
arranged for: 

Pacific Coast Association of Anesthetists and the 
Section on Anesthesiology of the California State 
Medical Soctety, Hotel Biltmore, Los Angeles, May 
13-15. 

Third Annual Congress of Anesthetists Joint 
Meeting of the National Anesthesia Research So- 
ciety, American, Mid-Western and Chicago Anes- 
thetists, Auditorium Hotel, Chicago, June 9-14, (A. 
M. A. Week). 

Canadian Society of Anesthetists in conjunction 
with the Canadian Medical Association, Ottawa, 


Canada, June 17-19. 


PSYCHOLOGY IN ANESTHESIA.* 
Joun J. Buettner, M.D., 
Syracuse, N. Y. 


Anesthesia today occupies a rather exalted posi- 
tion in the realm of medicine. It is with consider- 
able pride that we point to the great amount of re- 
search work accomplished and in course of consid- 
eration. New anesthetic agents have been produced 
in the course of this investigation ; the agents we had, 
have been purified; new, simpler and more efficient 
apparatus has been devised. Several new Associa- 
tions for Anesthetists have been organized to spread 
the gospel of better anesthesia. This is all very 
commendable and the future looms very bright for 
anesthesia as a specialty. 


THE NEGLECT oF PsycHoLocy. 


We consider the physical condition of the patient 
from every viewpoint preoperatively. And yet do 
we give sufficient consideration to the mental side 
of the patient If we were to consider the technic 
as carried out in Crile’s clinic, especially with his 
goiter cases, we would have to admit that the mental 
side of the patient was being recognized. There 
might be a few other concrete examples given, such 
as the introduction of music in the operating room 
while the induction of the anesthetic was going on, 
as mentioned by Kane and later advised by Esther 
Gatewood, (AMER. JOURNAL OF SuRGERy, April, 
Ig2I). 

One is impressed with the paucity in literature on 
the subject of psychology and its relationship to anes- 
thesia. It may not be amiss to remark that through- 
out the whole field of medicine too little attention is 
given the psychic side of the patient. To a great 
extent this may rise from the fact that the patient 
seldom has an opportunity to do his or her own 
thinking. Conclusions are too hastily reached for 
the patient and all that is left for.the patient to do is 
to submit. In reviewing the history of medicine we 
find evidence of hypnotism, mesmerism and mental 
healing almost from the beginning of the practice of 
medicine. New cults are always appearing to take 
the place of old cults, and today we have Coueism, 
“getting better every day in every way.” Many 
thoughts as expressed by some of these cults are 
often found to be of great benefit. In fact, many 
of us today are accused of hypnotizing rather than 
anestherizing our patients. History records surgical 


*Read during the Third Annual Meeting of the Canadian Society 
of Anesthetists in conjunction with the Canadian Medical Association, 
Mount Royal Hotel, Montreal, June 12-14, 1923; and also during the 
Joint Meeting of the New York, Boston and Providence Societies of 
Anesthetists, Albany, N. Y., September 20, 1923. 
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operations performed under hypnotism and mesmer- 
ism. Some were successful, some unsuccessful in 
that the hypnotic spell did not take at all or took for 
too short a time, or in some cases, held altogether too 
long. To some extent this condition holds today 
with the inexperienced anesthetist. 

James J. Walsh, in his book “Psychotherapy,” 
has pictured most strikingly the care of the sick of 
ancient times. We, who feel our hospital construc- 
tion is very modern, could profit a great deal if hos- 
‘pital plans of those times were perused. Likewise, 
the present day medical men could profit if the 
theories and thoughts of those days were followed. 
It was the chief purpose of the physician of those 
days to provide comfort of mind for the hospital pa- 
tient. ‘The hospitals were one story buildings, built 
near parks where amusements, games and plays were 
staged. Beautiful pictures, painted by the masters 
of those times, adorned the walls to occupy the minds 
of patients when they were alone and did not crave 
being read to or having visitors. Throughout 
' Walsh’s book are examples by the writers of ancient 
times laying stress on the care of the patients’ mind 
to produce only joy and happiness as they were told 
that was the most important way to regain health. 

PsyCHOLOGY AND ANESTHESIA. 

{f it is advisable to cheer the patient in the usual 
ills that befall mankind, how much greater need is 
there for mental attention of the surgical patient? 
It does not matter whether the patient is to have a 
general or local anesthetic. In fact it is a question 
which patient requires the greater attention before- 
hand. The trained anesthetist must of necessity be 
a keen observer of human mankind. 

So many types of personalities are encountered, 
each requiring individual attention to attain the best 
results. We encounter the exceptional individual, 
who nonchalantly faces the anesthetic and operation, 
but more often we meet the individual who, though 
brave in his usual daily life, is literally scared to 
death when it comes to being anesthetized and oper- 
ated upon. And singularly enough it is the anes- 
thetic that is dreaded most. Can we really blame pa- 
tients for their fear? Has the approach of the anes- 
thetist or his manner of administering the anes- 
thetic been of the sort that inspires confidence, or 
has it created fear? There is no place in the whole 
domain of medicine where greater opportunity is af- 
forded to practice psychic medicine than upon the 
surgical patient before operation. 

For argument’s sake, let us classify our surgical 
patients into those. who have never been. operated 
upon and those who have been operated upon. The 


first class might again be sub-divided into those who 
have been advised what to do and how to act and 
what to expect, and those who have unfortunately 
had no advice. When we consider those who have been 
operated upon, we are able to classify themi into 
those who have had the anesthetic properly admin- 
istered, and those who have had an untrained anes- 
thetist. The first group in this latter classification 
have their minds free from fearful thoughts. We 
see the patient “taking the anesthetic nicely,” the 
anesthetist not receiving any credit at all. 

The second group approach the operating room 
with the mind filled with fearful thoughts, such as 
the anesthetic will be given too rapidly; a fear of 
choking and strangling, or not being fully under 
when the surgeon starts his incision. By applying 
the proper psychotherapy the anesthetist can do a 
great deal in these patients to allay and overcome 
their fear and thus pave the way for a smooth anes- 
thesia. 

The writer received a note some years ago froma 
grateful patient who wrote, “I shall never dread 
going on so mysterious a journey with so able a 
leader.” The expression of faith, which is at all 
times paramount, indicated in this note is forceful 
and the thought of its being a journey provides the 
opportunity for the anesthetist to make himself a 
companion and guide for his patient. A few words 
softly spoken while the anesthetic is being induced 
provides comfort and confidence to the patient. 
GUARDING THE SuB-Conscious MInp. 


One thing, which seems almost too ridiculous to 
mention before a gatherirg such as this, vet is often 
overlooked, is the talking in the operating room o1 
anesthetizing room of subjects foreign to the case in 
hand or outside matters while inducing the ane:- 
thesia or at the end of the operation. Embarrass- 
ing and unpleasant situations may arise if this rule 
is not adhered to. 

No doubt we all at times encounter what might 
be termed the exceptional case, the one that in spite 
of all our tact and care and preliminary preparation 
will, so to. speak, “act up.” Buxton, in a paper on 
“Psychology of Anesthesia” in the Lancet, Janu- 
ary, 1921, describes this type of case. He thought 


that though the patient was anesthetized, the sub- 
conscious mind was still at work. He also differen- 
tiated the types of inductio7 of the soldier, the alco- 
holic, the neurotic and of children and advised the 
anesthetist, in so far as possible, to acquaint himself 
with the personal history of the patient beforehand 
in order to facilitate the induction of the anesthetic. 
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PRELIMINARY MEDICATION. 

Preliminary medication is a great aid in the ob- 
streperous patient. R. H. Ferguson, in the Year 
Book on Anesthesia and Analgesia, 1915-16, in his 
article on “Psychic Factors of Surgical Anesthesia,” 
rather disapproves of the use of morphin before the 
operation in that it influences the respiration, pro- 
duces nausea and vomiting and interferes with the 
light reflexes of the eye. His contentions are per- 
fectly justifiable. 
ploit proprietary preparations, I feel that if panto- 
pon is used in place of morphin, the above objections 
will be overcome. Each anesthetist, no doubt, has 
his pet hobby referable to preoperative medication. 
] must admit I have mine. I use pantopon gr. 1/3, 
hyoscin gr. 1/200 in 2 c.c. of 25% sol. magnesium 
sulphate, one hour before the operation. This works 
very well, in fact, gives effects according to the ver- 
sion of some of the patients, not unlike the days be- 
fore the 18th amendment went into effect. It helps 
to soothe the patient before coming to the operating 
room, shortens the period of induction and has quite 
ahold over anodyne effect after the operation. 

HANDLING CHILDREN. 

Children present individual traits that must be 
recognized if we are to be successful and be num- 
bered among their friends later on. We enccunter 
those whom we are able to coax, perhaps by a nice 
fairy story or at times a bribe, then we encounter 
those where all efforts are wasted and where it is 
necessary to be quite stern, in fact, to use some force. 


We all have our amusing cases and yet they carry 
with them valuable thoughts. We have those cases 
we coax and coax, and for answer we have “wait a 
minute.” A case in mind illustrates this point in 
that after coaxing and teasing for some time and 
held off by several “wait a minutes,” the youngster 
forcibly blurted out ‘““Can’t you let me have just one 
peaceful minute?” The peaceful. minute was grant- 
ed and the child willingly submitted and there was 
no further trouble. Another youngster started to cry 
and after begging and coaxing for a time, replied, 
“Can’t you- wait till I finish crying?” Here again 
there was no trouble after the request was granted. 

These cases simply show the need of proper in- 
terpretation of the requests of even children. On 
the other hand, there may have been absolutely no 
difficulty with the anesthetic, yet when the child 
awakens and is having pain, the anesthetist is blamed, 
inasmuch as the surgeon remains in the background 
until the child is fully anesthetized. 


Knowing that the sense of hearing is the first to 


While it is not my purpose to ex- ' 


reappear, it has been suggested by some to impress 

upon the patient, as soon as signs of returning con- 

sciousness appear, that the operation is over, that 

all is well; repeating it over and over several times. 

This is said to have a very good effect upon the pa- 

tient and produces a happy frame of mind. 
CoNCLUSION. 

Let us, then, do all in our power to establish a 
firm confidence in the minds of our patients and give 
due consideration to the mental side, still doing all © 
that we have been doing in the proper preparation of 
the surgical patient. In this way will we have more 
grateful patients whose dread for future surgery 


-and anesthesia will be minimized or dispelled, ard 


who will act as missionaries of good cheer to others 
who are in need of an anesthetic. 
106 STRATHMORE DRIVE. 


Anesthetics in Practice and Theory. By J. BLomrie.p, 
O.B.E., M.D. (Cantab.) Publishers, Cuicaco MrpicaL 
Book Co., 1923. 

Since Hewitt, perhaps, no finer book on anesthesia has 
come from a British anesthetist than this new volume by 
Blomfield. For some years Blomfield has been reviewing 
the progress of anesthesia annually for certain British 
medical publications, and this has well prepared him for 
writing his book. Its perusal immediately impresses one 
with the fact that his references to the literature of the sub- 
ject are of the most recent date and indicate an exhaustive 
effort to bring current advances in all the collateral sciences 
to bear upon the development of anesthesia. 

In defining and considering the nature of anesthesia, 
Blomfield follows anesthesia to its basic phenomena of inhi- 
bition, decreased oxidation, altered electrical polarity, de- 
creased permeability of cell membranes, and acidosis, in the 
vegetable and animal worlds, and succeeds in giving a splen- 
did exposition of this intricate matter. 

He next proceeds to discuss in detail the physical and 
chemical nature of general anesthetics and also enlarges up- 
on their physiological action as a preparation for under- 
standing their methods of use and capacity for pathological 
complications. In this connection each of the more impor- 
tant anesthetics, chloroform, ether, nitrous oxid and ethyl 
chlorid are dealt with separately and some of the newer 
anesthetics and mixtures are also touched upon. 

After exhausting the preliminary considerations pertain- 
ing to the administration of anesthetics, Blomfield, out of 
a vast personal experience, enlarges upon the methods of 
using the leading anesthetics by themselves or in combina- 
tion. These phases of the subject are illustrated by tech- 
nical application in connection with appropriate apparatus 
and splendid advice from years of experience. 

Separate chapters are devoted to such topics as the choice 
of the anesthetic, the preliminary use of narcotics and other 
drugs, the posture of the patient and its bearing on anes- 
thesia, undesirable conditions of the patient during anes- 
thesia, their causation and treatment, accidents and com- 
plications that may follow anesthesia and unusual uses of 
anesthesia. 

Local, spinal and sacral analgesia are also dwelt upon. 

One of the most interesting chapters in that devoted to 
fatalities of anesthesia, and on this subject Blomfield has 
much of interest to report. 

All in all this volume is one of the most up-to-date, de- 
pendable and practical reference books on the entire subject 
of anesthetics ever presented to the profession and no doubt 
it will go through many future editions, serving a very use- 
ful purpose in advancing, not only the specialty of anes- 
thesia, but also in perfecting the specialist who will take the 
time to master its contents. 
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THE GOITER RISK AND A SIMPLIFIED 
Seattle 
JOHN Hunt, M.D., 108" Sub-total thyroidectomy 
SEATTLE, WASHINGTON. PHYSICAL FINDINGS NORMAL 82 Metabolic rate 
PH 
In toxic goiter, the balance between degree of hy- 
perthyroidism and individual resistance is the basis | ae 
of our conception of the surgical risk. Basal meta- eo 1 
bolism indicates the degree of hyperthyroidism, and (A) Oe 
reaction of the cardiovascular system indicates the 
individual resistance. seo 
Even after a thorough examination and careful tt 
preliminary management, we are, quite frequently, . the : 
ANAESTHESIA RECORD E = 
OPERATION Proposed... SUD-total thyroidectomy — 
PHYSICAL FINDINGS NORMAL excerr.... PLUS 9 Metabolic rate... 
HouR 1S 90 43 9:00 13 3048 20 ANESTHETIC 7% Proceine 
| surczon._ John Hunt NES S$. Lundy 
140 CONVALESCENCE NORMAL EXCEPT POR... 
100 |— 
80 | clos So + CI 2, 
60 
20 
° ANAESTHESIA RECORD: 
| SEATTLE or 
OPERATION PRoPosED_ Sub-total Thyroidectomy’ 
PHYSICAL FINDINGS NORMAL ExcerT.. Goitre : 
Metabolic rate plus 50. 
Oo... 12 2 06 26% mg or apmin__6:50 A.M, 
John Bunt John Lundy... — 10:00 30448 
operation. S¥bd-total thyroidectomy. 
140 
20 
Chart 1. 100 oA 
° 
confronted with a doubtful operative risk. During - 
the operation, the anesthetist, may by interpretation ya : 
of a carefully kept anesthesia record, give valuable ar 
aid in anticipating impending shock, and the surgeon Te 
is given excellent opportunity to keep within a safe aie 
limit. An intended bilateral pole ligation may be 1 i ; 
changed to a single ligation, or an intended bilateral PARP ili 
resection can be limited to a unilateral resection. In $1400. 
either event, the risk is made quite safe for a second Sub-total thyroidectomy She 
stage operation at a later date. 
Sao ....... — 
*Read during the Joint Meeting of the American and Pacific Coast pa wu ; Po 
Associations of Anesthetists with. the Section on Anesthesiology of le 
the California State Medical Society, Hotel Stewart, San Francisco, 
June 22-26, 1923, Chart 3. 
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CONVALESCENCE NORMAL EXCEPT FOR. 
Chart 4a. 
SEATTLE A or 
OPERATION PRoposeo.. Partial Thyroideotomy 2 
PHYSICAL FINDINGS NORMAL RBC 3,796,000. #BC 5400 Polys: 67 
: Coag. time 3 min. 
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| 
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PULSE ones. #4, 


median lebe. Resection left lobe. 
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- Howpisal on 
Jo Ryan ace 44__ Bt 
orenavion pnorcenn___Partial Thyreidectdny, 
‘TION 
PHYSICAL FINDINGS NonmaL excerr Metabolic rate plus 59%, Urine OK 
Very nervous. Marsh at 6:80 
PRELIMINARY or A.M, 
PuriL 2 
160 
0) 
wo ra 
120 Le 
(00 
40 
20 
° 
° 
i 
Procsine 
ovanation._2eseetion of right lobe 
SCONVALESCENCE NORMAL EXCEPT FOR. 
Chart 5a. 
ANAESTHESIA RECORD 
‘SEATTLE or 
Eravidense Hospisal — Cry. 
NAME Mr. J.C. Ryan 
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Fig. 1. 


CHARTING CAUTION AND DANGER SIGNALS. 

Having had cooperation on the part of the anes- 
thetist in keeping records in one hundred and 
twenty-four surgical goiters, we are confident that 
caution, and later, danger signals are displayed on 
the graphic chart, which indicate the degree of risk. 
We infer a caution signal when the pulse rate curve 
rises and the systolic curve falls, and show at a 
common level on the chart; or when the pulse rate is 
persistently high and irregular and shows a jagged 
tracing on the chart. We infer a danger signal, fol- 
lowing a displayed caution signal, when the pulse 
curve remains high and the systolic curve continues 
to fall, and shows a ratio, with the diastolic curve, 
which approaches near a pulse pressure of twenty 
mm. When either signal appears on the chart, the 


Fig. 2. 


Fig 3. 


immediate postoperative recovery is always stormy. 


The accompanying illustrative charts have been 
selected from the case records: 


Chart 1—A composite, to show the average pulse rate 
and blood pressure curves in ten non-toxic goiters. The 
tracings can be considered to represent the usual reaction of 
the cardiovascular system in a good risk. They have been 
added to the following charts, of toxic cases, for purposes 
of comparison. 


Chart 2.—Hyperplastic goiter in a female patient ap- 
proaching the menopause. A desperate risk of high de- 
gree of hyperthyroidism. Symptoms had been unimproved 
by preliminary management. Pulse rate curve persistently 
high above systolic, with a gradual fall of systolic curve 
during operation. Very stormy convalescence for seventy- 
two hours following operation. 


Chart 3.—Toxic adenomata. Doubtful operative risk, be- 
cause of cardiac decompensation. Marked fall of systolic 
and diastolic curves. Pulse curve comparatively high. Post- 
operative convalescence severe and prolonged. 
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Chart 4. A—Exophthalmic goiter. Doubtful risk, be- 
cause of marked degree of hyperthyroidism and hyperten- 
sion. Previous superior pole ligations had caused slight im- 
provement. Marked rise in pulse curve followed by fall, 
then second rise, with fall of systolic curve. Operation dis- 
continued after resection of right lobe. Stormy convales- 
cence for forty-eight hours. 


- Chart 4. B.—Second stage operation, ten days later. Good 
improvement resulted from first operation, which indicated 
a fair risk for second operation. Marked rise of both pulse 
and systolic curves followed by moderate fall. Postopera- 
tive convalescence less severe as compared with that of first 
operation. 


Chart 5. A.—Exophthalmic goiter. Second exacerbation 
of hyperthyroidism. Marked irregularity of pulse and sys- 
tolic curves. Moderate fall of systolic curve. Operation 
discontinued after right lateral resection. Stormy convales- 
cence for forty-eight hours. 


Fig. 7. 


Chart 5 B—Second stage of operation for resection of 
left lobe twelve days later. Patient much improved by first 
operation. Both pulse and systolic curves high, but tracings 
are quite regular as compared with those of first operation. 
Postoperative convalescence only moderately severe. 

ANESTHESIA. 

In a total of 548 surgical goiters, our records show 
a mortality within forty-eight hours following opera- 
tion, in five cases. Of the total number, 108 had 
ether anesthesia, with a mortality in three cases; 306 
had local anesthesia, mortality in one case, and 134 
had a combination of local with nitrous oxid and 
oxygen, mortality in one case. In 1921, we discon- 
tinued using ether, having been convinced that local 
anesthesia, or local with nitrous oxid and oxygen, are 
much safer in goiter surgery. 

The technic of our local anesthesia is a combina- 
- tion of nerve block and infiltration. Only nerves 
supplying the field of operation are anesthetized. 
All injections are made prior to starting the opera- 
tion. 

Having in mind an intended bilateral resection, in 
which case both sides are treated alike, the descrip- 


tion will be limited to one side. Selecting three points 
of skin perforation, preliminary intradermal injec- 
tions are made with a fine needle, followed by per- 
forating stabs with a sharp pointed cataract knife, 
at these points. These skin perforations prevent 
pain when the larger infiltrating needle is used 
and does away with drag on the shaft of the 
larger needle, which makes available the sense of 
touch in directing the point of the larger needle 
through the underlying tissues of the neck. 


Point 1—Opposite the superior border of the 
thyroid cartilage at the posterior border of the ster- 
nomastoid muscle, an infiltration is made, superficial 
to the sheath of the sternomastoid muscle. Through 
this area passes the main trunk of the transversalis 
coli nerve to supply the skin from the level of the 
hyoid bone down to a level about an inch above the 
suprasternal notch, (Figs. 1, 2, 3 and 4). 


Point 2.—At the middle, and external to the thy- 
roid cartilage, the needle is directed to the external 
posterior border of the cartilage; and an infiltration 
is made around the superior thyroid. pole. Two 
nerves are anesthetized, the nerve passing from the 
superior cervical sympathetic ganglion to the su- 
perior pole external to the anterior branch of the su- 
perior thyroid artery, and a nerve branch from the 
external division of the superior laryngeal nerve, 
which enters the gland capsule internal to the same 
artery. By blocking the sympathetic nerve, less 
shock is produced during operation manipulation. 
The branch from the superior laryngeal is essential- 
ly a nerve of ordinary sensation. When the infiltra- 
tion has been faulty, at this point, we have observed 
that much pain is caused during manipulation of the 
upper part of a lateral lobe, (Figs. 5 and 6). 


Point 3.—Between the borders of the sternomas- 
toid muscle, about one finger breadth above the clav- 
icle, the needle is directed forward under the skin, to 
make a subcutaneous infiltration below and parallel 
to the intended line of incision. This anesthetizes 
terminal nerve branches which come to the skin from 
below, just above the clavicle and upper border of 


the sternum, (Fig 7). 
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KEEPING ANESTHETIC RECORDS: AND proving ourselves, so that it is not uncommon for 
WHAT THEY SHOW.* Seattle surgeon to demand of his anesthetist all of in 
Joun S. Lunpy, M.D. the things that we have been demonstrating. It is 
SEATTLE, WASHINGTON. our habit to make the record in triplicate, the original de 
— sheet being placed in the chart, the first copy in the 
Mr. Chairman and Fellow Anesthetists: anesthetist’s file and the second copy being given to sé 
I bring you greetings from the Seattle Association the surgeon for his office history . These are a sign. t 
of Anesthetists. ed statement by the anesthetist and all three mus 


agree in medico-legal cases. The keeping of these J 
anesthetic records has given anesthsia an added zest ] 
which makes our work a pleasure, and I assure you 
that until you join in this work you will not know 
the full measure of joy that goes with it. The forms 
and instructions issued by the National Anesthesia 
Research Society have been employed by us in our 
work. 


My subject is too large for any single paper and 

only a few points of interest will be mentioned, and 

' a few parts of selected cases presented in connection 

with the keeping of anesthetic records and what they 
show. 

To bring order out of chaos, to focus attention on 

the physiological reaction of many patients to sur- 

gical procedures, to such an end the labor of keeping 


anesthetic records has been devoted. Wuat Recorps SHow. 


What do these records show? Briefly, they are a 
revelation of the exact condition of the patient with- 
out any guess work. They are the exact answer to 
any question with an unbiased opinion by nature. 
The interpretation of these records has been facili- 
tated by cross indexing them under hundreds of 
headings. With a large number of these records 
accumulating, they have been the basis of study and 
reflection on work that has been done. These rec- : 
ords have been used in the teaching of the principles | 
of anesthesia to student nurses and to internes. They | 
have been referred to by both surgeon and anes- ) 
thetist prior to operation in planning the procedure 
in a few unusual cases when the surgeon found it | 
necessary to operate in the presence of conditions 
with which he was not familiar. So that the experi- 
ences of one surgeon have not been lost, but have 
been made available for use to others. 


SUMMARY OF 500 REcorps. 
A brief summary of some of the details in the first 
five hundred records are as follows:— ' 

Sex: 360 female, 140 male. 

Surgical risks: 427 A or good risks; 68 B or 
fair risks; and 5 C or poor risks. 

Preoperative hypodermics: 270 had atropin; 
31 had HMC; 394 had morphin; 28 had scopal- 
min; 158 had magnesium sulphate solution. In 
many cases more than one of these drugs were 
used. 

Types of anesthetics: 99 combined anes- 
thetics (local and general) ; 4 ethyl chlorid and 
ether; 2 open ether; 24 local anesthesia; 18 ni- 
trous oxid-oxygen and anesthol; 1 nitrous oxid- 
oxygen and chloroform; 53 nitrous oxid-oxy- 


INTRODUCING REcorDs. 

I will briefly recite my experience in my attempt 
to popularize complete anesthetic record keeping in 
the Pacific Northwest. At first, those in the surgery 
felt that I was delaying the work when I took the 
blood pressure on each patient and demanded the 
chart before starting the anesthetic. However, the 
surgeons politely consented to pamper me. In less 
than a week two cases were recorded that graphical- 
ly depicted the picture familiar to those who have 
made many records, the picture of shock and death. 
Constant effort induced no one to attempt record 
keeping for sometime, then one man took it up and 
then another. 

In a little over a year there are now more men in 
Seattle giving nitrous oxid with maximum oxygen 
and minimum ether and keeping a complete record 
of blood pressure, pulse rate and respiratory rate, 
as well as all the procedures in the surgery, than in 
any other city I know of. These men are depended 
upon by the surgeon to decide certain questions | 
which, for a long time, he himself has decided, 
namely : to choose the anesthetic; to sound the warn- 
ing to close; to begin anti-shock treatment ; to choose 
that treatment; and to advise some of the measures 
that are to be employed in the post-operative care. 

CERTAIN RESULTS. 

The conscientious keeping of anesthetic records 
has given us this position with most of our surgeons, 
in face of that chaotic condition prevailing when 
everything in the hospital was standardized except- 
ing anesthesia. It has been the great boon in elimi- 
nating competition with lay anesthetists and in im- 


*Read during the Joint Meeting of the American and Pacific Coast : j id- : 10 
Associations of Anesthetists with the Section on Anesthesiology of tial 284 nitrous oxid st and ether ; and 
the California State Medical Society, Hotel Stewart, San Francisco, spinals 
June 22-26, 1923. 
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V omiting : 371 no vomiting ; 124 slight vomit- 
ing; and 5 excessive vomiting. 

Convalescence: 20 slow; 454 normal; and 22 
deaths. 

Circulatory depression: 142 first degree; 76 
second degree; 22 shock; and 258 no circula- 
tory depression. One operative death. 

Ages: 1 under one year; 4 under ten years; 


29 from ten to twenty years; 102 from twenty 
to thirty years; 142 from thirty to forty years; 
111 from forty to fifty years; 59 from fifty to 
sixty years ; 42 from sixty to seventy years; and 
12 from seventy to eighty. 

Deaths: 1 operative, and 21 post-operative. 

Blood pressure: 107 low; 318 medium; 59 
high; 6 not recorded. 


Fig. 1. The method used during thyroidectomy. 
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Operations: Appendectomies 119; breast am- 
putations 9; Cesarean sections 7; gall-bladders 
13; gastroenterostomies 11; herniotomies 13; 
hysterectomies 26; laparotomies 215; nephrec- 
tomies 3; prostatectomies 9; salpingectomies 17 ; 
skull repairs 1; skull tumors 1; spleenectomies 
2; partial thyroidectomies 110; thyroid ligations 
2; vaginals 66. 

OBSERVATIONS. 

The following observations have been made: 

’ It has repeatedly been demonstrated that poor re- 
laxation is often due to faulty position of the table. 

Hiccoughing has been observed following fifteen 
minute periods of complete rebreathing. 

A woman, 53 years of age, height five feet, four 
inches, weight 130 pounds, with a toxic goiter, upon 
whom a laparotomy and vaginal operation was be- 
ing performed, had to be given anesthetic under 
pressure, as we got only analgesia under ordinary 
administration. 

In thyroidectomies, it is seen that compression of 
the lobes of the gland when delivering them possibly 
squeezes some of the toxin of the gland into the 
blood stream, with a resulting increase of pulse rate. 

Relief from the extrusion of viscera from ster- 
torous breathing may usually be brought about by 
means of an air way. 

By means of rebreathing, it has been possible to 
obtain twelve to thirteen hours of anesthesia from a 
tank containing 250 gallons of nitrous oxid. 

One of the outstanding difficulties to be overcome 
in a surgery is the lack of team work between the 
operating crews and the nurses as regards emergency 
relief, especially in the administration of hypoder- 
mics and the administration of saline. It often takes 
between four and five minutes to have a hypodermic 
given, and ten to fifteen minutes before saline can be 
given. 

There is an occasional case in which the diastolic 
pressure cannot be obtained by means of the stethe- 
scope or the auscultatory method, but can be ob- 
tained by the oscillatory method. Such cases are 
those in which the blood pressure is rather low (80 
to 90 systolic, 40 to 60 diastolic and the pulse rate 
between 66 and 80.) 

In any machine-given anesthetic with a mixed 
anesthesia, such as nitrous oxid-oxygen and ether, I 
find it advisable to open the exhaling valve when- 
ever ether is being added to the mixture and the ex- 
haling valve closed again when the ether is turned 
off, there being at all times a continuous flow of gas. 
This is done for several reasons: first, that with the 
influx of ether and no exit for it, the concentration 


builds up to an unrecognized saturation; second, 
that when the patient has had enough ether vapor 
and the influx is turned off and the exhaling’ valve 
closed, the patient rebreathes his own exhaled ether 
vapor with a gradual reduction of concentration of 
vapor, and the supply is kept at body temperature, 
greatly increasing its efficiency. 

Whenever a preoperative order for magnesium 
sulphate solution is given, the strength of the solu- 
tion desired should be specified, also that it be a 
fresh solution, as some sore arms have resulted from 
the use of old solutions. 

During abdominal work, the anesthetist must know 
the habits of the surgeon as regards roughness in 
handling viscera and degree of traction on the mes- 
entary in order to know how deeply to carry the pa- 
tient. A patient who would strain and hold his 
breath when one surgeon is operating who is rough, 
might be quite relaxed in the hands of a very gentle 
surgeon. 

As far as my observation goes, the addition of 
two or three drops of adrenalin to the ounce of local 
solution makes no appreciable change in the blood 
pressure over that of local without adrenalin. 

The amount of oxygen to be used in the anes- 
thetic mixture is often inversely proportionate to 
the percentage of hemoglobin; and in some cases, 
where the reported percentage of hemoglobin is high 
and the patient requires an unusual amount of oxy- 
gen, the correctness of the estimated percentage o 
hemoglobin might well be questioned, The knowl- 
edge of the percentage of hemoglobin is a valuable 
asset to the anesthetist. 

It seems that during anesthesia, children are more 
relaxed with nitrous oxid-oxygen than are adults, to 
about the same extent as in normal sleep. 

The mouth wash and gargle preoperatively is good 
insurance against postoperative bronchitis and pneu- 
monia. 

Fever and excitement usually lowers the systolic 
blood pressure and the pulse pressure much more 
than the diastolic pressure. 

Patients with a relatively low blood pressure, about 
100 systolic and 75 diastolic, and pulse in the seven- 
ties at the beginning of the operation, often main- 


tain their blood pressure level, but they show some. 


diminution of pulse pressure and elevation of pulse 
rate, as evidence of circulatory depression. In this 
type, with this point in mind, one’s judgment as to 
postoperative prognosis will differ from those cases 
with the ordinary blood pressure and ordinary pulse 
rate. It is in the cases of lower blood pressure and 
smaller pulse pressure that our judgment has erred 
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Chart 1. A nearly normal case. 
i1 advising the surgeons as to whether or not he 
should do the second step of his operation. Be timid 
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Chart 2. An almost normal case for thyroidectomy, al- 
demonstrating cessation of respiration with too sud- 
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Chart 3. Satisfactory paralleling of the blood pressures 
by the pulse rate. : 


in the face of high pulse rate and low pulse pressure. 
I have a few illustrations of some selected records 
of my own to show: 
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Chart 4. Hypertension in an elderly patient with goiter. 
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Chart 5. A typical picture of pulse deficit, most pro- 
nounced at 9:10 and 9:37. 
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Chart 6. Shock during goiter surgery with early col- 
lapse of the veins. 


ANAFESTHESIO. BEGQRD 
_MiNnoR Hospissl_ SEATTLE Cay 
OPERATION 
PHYSICAL FINDINGS NORMAL &. 
18 20 43 18 30 48 18 230 .48 
Dosace | | | 
LN KIWARM DAY PINK WARP DRY|PIN ALE 
160 
140 4 
= 
ryYwxx) 
too 2. 
e 7 
= uy, 
C4 
° - x3 
i: IK iz 
anestuenc ETHER AMOUNT, HER 
SURGEON. 5, Lunpy 
OPERA A 
CONVALESOENCE NORMAL EXCEPT FO a 


Chart 7. Collapse and recovery after prolonged surgery. 
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Chart 8. Satisfactory lapartomy with nitrous oxid and 


oxygen only, except small amount of procain in the skin, and 
a sciatica of many years standing cured by suggestion as 
consciousness was regained. 
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Chart 9. A typical picture for abdominal Cesarian sec- 
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Charts 10 and 11. Gastroenterostomy and postoperative 
hemorrhage, demonstrating the value of the anesthetic 
record as a guide in the postoperative period. 
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Chart 11. 
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Chart 12. Extreme shock with no other visible evidences 
of it. 
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Chart 13. A shock quickly and permanently overcome 
by auto-blood transfusion. 
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Charts 14 and 15. ‘Typical pictures of shock in surgery 
of long bones (same patient). 
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Chart 16. Picture of death from hemorrhage. 
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Chart 18. Typical picture of spinal anesthesia and no 
stimulants. 
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Chart 19. Combined spinal and general anesthesia. 
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Chart 20. Typical picture with incomplete spinal anes- 
thesia. 
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Chart 21. 
action in surgery on the prostate. 
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Chart 23. Unusual goiter record, a girl of eight years. 
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Chart 24. A record of a five year old child taking nitrous 
oxid and oxygen satisfactorily and a record of spinal flui 
and ventricular pressure. 
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Chart 25. Twenty-one months old baby taking nitrous 
oxid and oxygen, also spinal fluid pressure reading. 
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Chart 26. Same child as in chart 25. A typical picture 
of death from shock. 
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Chart 27. Ten months old baby with nitrous oxid -and 
oxygen and minimum ether. 


ANAESTHESIA RECORD 
SEATTLE or 
Children's Orthopedic _Hospisal__Seattle 
Re Be aaa §_wks_ 
Opzration proposan_Herniotomy 
PHYSICAL FINDINGS NoRMAL excert..Umbilical and double inguinal hernias 
PRELIMINARY Bost 6? 
Dosage 3-2 2- 
ink wet wed. 
Puen. ic 
= 
180 
160 
“0 PI 
37 3 it ure 
t 
~ 
60 
ao 
20 
> 
2 


Chart 28. Infant of six weeks with satisfactory nitrous 
oxid and oxygen anesthesia for fifty-five minutes. 


(Continued on page 26) 


ey 
PRELIMINARY pose OF ADMIN 
| 
| 
right femur 
ier 
rs. 
OPERATION of choroid plexus 
fluid 
ved, 
COE ePULSE ORE! 
< Dre He Be. 6 John Lundy 
He & -—---- John Lundy _ - opanarionRight indirect inguinal herniotomy. 
consciousness 
| 
| 
| 


Ameri ournal of Surgery 


EDITORIALS— SOCIETY PROCEEDINGS. 


January, 1924 


American Journal of Surgery 


QUARTERLY SUPPLEMENT of 


ANESTHESIA and ANALGESIA 
@ Surgery Publishing Co. J 


Established by J. MacDONALD, Jr., M.D. 
15 East 26TH STREET - New York, U.S.A. 


Original Articles, Clinical Reports and Experimental Re- 
searches on the Theory and Practice of Anesthesia and 
Analgesia, as well as pertinent Society Transactions, are 
solicited for exclusive publication in this Supplement. Type- 
written Manuscripts facilitate Editorial Revision and avoid 
errors. 

Subscribers Changing Address should immediately notify 
the publishers of thei past and present locations, 
Half-tones, Line-etchings and other IIlustrations will be 
furnished by the Publishers when Photographs or Drawings 
are supplied by the Author. 


F. HOEFFER MCMECHAN, A.M., M.D., Editor 
Avon Lake, Ohio, U.S.A. 


JANUARY. EDITORIALS. 1924 


REORGANIZATION PLANS 


The medical profession as a whole is undergoing 
a readjustment into regional groupings for more 
concerted efforts and one of the main features of 
the Third Annual Congress will be a Reorganization 
Meeting of the Associated Anesthetists of the United 
States and Canada to develop a strong parent or- 
ganization ard realign the Regional Societies. 

The Third Annual Congress will be held at the 
Auditorium Hotel, Chicago, June 9-14, during 
American Medical Association Week, with the Am- 
erican N. A. R. S., Mid-Western and Chicago Anes- 
thetists cooperating to make it a success. Aside 
from the usual scientific sessions there will be an 
intensive postgratluate course in anesthesia for all 
those in attendance, so that they may become con- 
versant with the latest developments in the specialty. 
The American Medical Association is again honor- 
ing the Associated Anesthetists by granting an An- 
esthesia Session in the Section of Miscellaneous 
Topics. 

The five Regional Societies — Canadian, Eastern, 
Southern, Mid-Western and Pacific Coast—are 
being invited to send accredited representatives to 
the Congress, who, with delegates of the American 
and N. A. R. S. will be empowered to reorganize 
the specialty. 

In discussions of reorganization plans at the sev- 
eral meetings during 1923, a sentiment developed 
for organizing the Associated Anesthetists of the 
United States and Canada into a strong parent 
organization to take the place of the American Anes- 
thetists and at the San Francisco meeting it was 
voted to make the 1924 dues of the American Anes- 
thetists $10.00 to provide funds for carrying out this 


purpose. 


The Associated Anesthetists would be governed 

by a House of Delegates consisting of two or more 
delegates from each regional society, with such 
other officers and executive staff and constitution 
and by-laws as would be adopted at the June meet- 
ing. 
For the future the Associated Anesthetists would 
then hold an Annual Congress, probably during A, 
M. A. Week, for national etfect, while the Regional 
Societies would hold meetings in their territories for 
localized progress. The Associated Anesthetists 
would also assume the work of standardizing anes- 
thesia hospital service, fostering graduate and post- 
graduate instrijction in anesthesia, and, if it is 
thought advisable, developing a college of Anes- 
thetists. 

In carrying out this plan every effort will be made 
to so allot membership that the dues will be equalized 
among the many and not be burdensome to the few. 
‘Thus each anesthetist, with the future of the spec- 
ialty at heart would be asked to belong to the Asso- 
ciated Anesthetists ($10.00); his Regional Society 
($5.00) ; and the N. A. R. S. ($5.00), making a 
total of $20.00 for the year. It is presumed that 
the income on this basis will serve to meet all finan- 
cial requirements, not only for the purposes out- 
lined, but also for the executive offices, as well as 
the continued and extended production of the liter- 
ature of anesthesia through the N. A. R. S. The 
Editor will be only too glad to have further sug- 
gestions and ideas on the reorganization plans so 
that all possible information will be at hand for the 
June meeting—McM. 


ANESTHETIC RECORDS 
(Concluded from page 25) 
SUMMARY. 


First: Record keeping will be the future forte of 
those anesthetists and surgeons who will be satisfied 
with nothing but the safest surgical procedures. 

Second: Stimulants in spinal anesthesia shorten 
the danger period. 

Third: Nitrous oxid-oxygen may be administered 
to the very old and the very young when great care 
in the administration of the anesthetic is exercised. 

Fourth: That anesthetic records are not difficult 
to keep and that future advances in practical anes- 
thesia will keep pace with the popularity of such 
record keeping. 

318 Cops BuILpING. 
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SOUTHERN ASSOCIATION OF ANESTHETISTS 
—SECOND ANNUAL MEETING—WASHING- 
TON, D. C., NOVEMBER 12-14, 1923. 

The Southern Association of Anesthetists held its Sec- 
ond Annual Meeting at the Burlington Hotel, Washing- 
ton, D. C., in conjunction with the Southern Medical 

Association, November 12-14, 1923. 

In welcoming the Southern Anesthetists to Washing- 
ton, Dr. C. S. White dwelt upon the advantages of the 
Capitol for scientific research and urged those in attend- 
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ance to utilize governmental facilities for this purpose 
more than they had in the past. In presenting the gavel 
to Dr. Ansel M. Caine, President, he voiced the senti- 
ment that the specialty of anesthesia was not only great- 
ly needed in the future development of surgery, but that 
aglorious work was being done by fostering better anes- 
thesia in the South through the Association. Dr. Ansel 

M. Caine, in accepting the gavel, said that the Associa- 

tion would try to carry out the vision of the Address of 

Welcome. Dr. F. H. McMechan responded in behalf of 

the Associated Anesthetists of the United States and 

Canada and assured those present that in point of at- 

tendance, enthusiasm and scope of program, the meeting 

held out every prospect for a brilliant future for the 

Association. 

On account of the unfortunate illness of his little son, 
Dr. Wm. Hamilton Long, under whose auspices the 
splendid meeting had matured and under whose guiding 
influence the Association was accomplishing its purposes, 
was called home to Louisville and was unable to take 
part in the proceedings. The Association wired him its 
sympathies and regrets. 

During the opening scientific session the following 
papers were presented and discussed: 

Pulmonary Infarction Following Gynecological Opera- 
tions: A Clinical and Roentgenological Study. 

L. R. Wharton and J. W. Pierson, Baltimore, Md. 

Postoperative Pneumonias. 

Herman Elwyn, New York City. 

The Importance of Teaching the Signs of Phenomena 
of General Anesthesia in Detail to Our Medical and 
Dental Students. 

J. G. Poe, Dallas, Texas. 

The second scientific session was devoted to a group 
of papers on the Handling of Hazardous Risks and the 
Complications of Anesthesia. A great deal of new and 
practical material was developed in the following papers: 
The Control of Postoperative Hyperthyroidism and 

Acidosis by the Intravenous Use of Glucose Solution. 
_ Emil Goetsch and E. I. Browder, Brooklyn, N. Y. 
the Desperate Risk Goiter in Relation to Operation and 

Anesthesia. 

Martin B. Tinker, Ithaca, N. Y. 

Ether Anesthesia and the Acid Base Balance. 

Harold Austin and G. E. Cullen, Philadelphia. 

Oxygen Supply and Demand in General Anesthesia. 

Robt. C. Whitehead, Norfolk, Va. 

The Effect of Changes in the Blood Chemical Environ- 
ent of the Kidney on Kidney Function and Path- 
ology. 

Wm. de B. MacNider, Chapel Hill, N. C. 

Anesthesia in Bad Operative Risks. 

E. A. Tyler, Philadelphia. 

During the executive session, the minutes and treas- 
urer’s report were accepted as read. The following were 
nominated and elected as officers and executive commit- 
tee for the coming year: President, Olin W. Rogers, 
Knoxville; First Vice-President, Thos. J. Collier, At- 
lanta; Second Vice-President, J. G. Poe, Dallas; Execu- 
tive Committee, E. E: Allgeyer, New Orleans; Gervaise 
L, Johnston, San Antonio; Cline N. Chipman, Wash- 
ington, D. C.; F. H. Bassett, Hopkinsville, Ky.; S. 
Pe Davis, Baltimore; and H. H. Griffin, Columbia, 


As a mark of recognition as well as appreciation of his 
work in the past, Dr. Wm. Hamilton Long, Louisville, 
Was re-elected Secretary-Treasurer. 

A feature of the Regional anesthesia meetings that is 
attracting special attention is the scientific session being 

voted on each program to developments in anesthesia 
of pertinent interest to dentists and nose and throat 
Specialists. This special session of the Washington 
Meeting was replete with practical suggestions, detailed 
in the following papers : 

General and Local Anesthesia for Face and Jaw Surgery. 
Arch L. Miller, D.D.S., Washington, D. C. 

The Value of Nitrous Oxid-Oxygen Anesthesia in Oral 

Surgical Operations. 


Sterling V. Mead, D.D.S., Washington, D. C. 
Conductive Anesthesia: Its Field and Limitations. 
Wilbur S. Benedict, D.D.S., Washington, D. C- 
The Incidence of Cardio-Vascular Renal Disease in Oral 
Sepsis. 
Geo. H. Lathrop, Newark, N. J. 

Naturally the scientific session that attracted the most 
interest and the largest attendance as well as the most 
discussion was that devoted to the new anesthetic, ethy- 
lene. ‘This symposium was a striking evidence of the 
tact that the Associated Anesthetists are quite prepared 
to give any new anesthetic an immediate and extended 
tryout in order to evaluate its clinical possibilities. It 
would appear from the data presented that ethylene 
would establish itself as one of the routine anesthetics 
in general and special surgery. Those who took part in 
the symposium and the papers they presented were as 
tollows: 

Ethylene: An Advance But Not Perfection, (President’s 

Address). 

Ansel M. Caine, New Orleans. 
Ethylene-Oxygen Anesthesia: Clinical Experiences. 
S. Griffith Davis, Baltimore. 
Laboratory Experiments with Ethylene and Other Hy- 
drocarbon Gases. 
james Gwathmey, New York City. 
Laboratory Experiments with Ethylene Dichlorid. 
_ = . Chipman and O. B. Hunter, Washington, 

The scientific sessions were concluded by several 
papers on blood studies in relation to anesthesia: . 
iso-agglutinins Before and After Ether Anesthesia. 

J. G. Huck, Baltimore. 
Further Studies of the Blood Before and After Anes- 
thesia. 
Mary Gage Day, Kingston, N. Y. 

Forty odd anesthetists with their ladies and guests 
were in attendance at the Annual Dinner on Tuesday 
evening. Dr. F. H. McMechan, as Toastmaster, out- 
tuned the reorganization plans of the Associated Anes- 
thetists, which, when matured, will make the Southern 
Anesthetists a much stronger regional society. Dr. Ansel 
M. Caine, in retiring from two years service as Organi- 
zation President, complimented the Association on its 
accomplishments, and pleaded that the anesthetists of 
the South would make good on the telegraphed message 
of the absent Secretary, Dr. Wm. Hamilton Long, to 
join and push the organization. Dr. Cline N. Chipman 
expressed the appreciation of the Washington anesthet- 
ists for the privilege and distinction of having had the 
Second Annual Meeting in their city. Dr. James T. 
Gwathmey, the Dean of American Anesthetists, dwelt 
upon the progress of the past 15 years, and from this 
drew a very encouraging prospect for the future. In be- 
half of the National Anesthesia Research Society, Dr. 
E. I. McKesson, its retiring President, invited those 
present to attend the Third Annual Congress of Anes- 
thetists to be held in Chicago during A. M. A. Week, 
in 1924, 

Wednesday morning visiting anesthetists made the 
rounds of the Washington hospitals and saw the work 
of the Washington anesthetists. Dr. Ben Morgan, of 
Chicago, demonstrated the clinical use of ethylene-oxy- 
gen anesthesia for several operations. 

The visiting ladies were delightfully entertained by 
Mrs. C. N. Chipman, Mrs. H. W. Kearney, Mrs. Charles 
Hyde and Mrs. Charles W. Richardson as a local com- 
mittee for the Washington Anesthetists. Further courte- 
sies were extended by the Committee on Entertainment 
of the Southern Medical Association. The ladies were 
privileged to meet President and Mrs. Coolidge at the 
White House; Mrs. Woodrow Wilson at tea at the 
Washington Woman’s Club; and saw the famous drill 
of the Cavalry and Artillery Troop at Fort Meyer, as 
well as the historical points of interest in and around 
Washington and the public buildings. 

The Southern Anesthetists will hold their next meet- 
ing in the Fall of 1924 in New Orleans at the same time 
as the Southern Medical Association. 
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JOINT MEETING OF THE AMERICAN, PACIFIC 
COAST. AND CALIFORNIA STATE ANES- 
THETISTS, 1923. 

The American and Pacific Coast Anesthetists met with the 
Section on Anesthesiology of the California State Medical 
Society, at the Hotel Stewart, San Francisco, June 22-26, 
1923. 

On Friday afternoon, June 22, with Dr. Edgar I. Leavitt, 
in the chair, the following scientific program was presented 
by the Section on Anesthesiology of the California State 
Medical Society :— 

The. Anesthesia Situation in California (Chairman’s Ad- 

. dress). 

Edgar I. Leavitt, M.D., San Francisco. 

The .Flexibility of Ether Vapor Anesthesia. 

- .. .Lorulli A. Rethwilm, M.D., San Francisco. 

The Effects.of Posture on Relaxation under Anesthesia. 
Caroline B. Palmer, M.D., San Francisco. 

Symposium on Loca, AND REGIONAL ANESTHESIA. 
Local Anesthesia in Major Surgery. Its Uses and Limita- 

tions. 

Leo. Eloesser, M.D., San Francisco. 
Spinal Anesthesia. 
Phillip Cunnane, M.D., Los Angeles. 
Ten Years Experience with Spinal Anesthesia in the State’s 
Prison. 
1,, L. Stanley, M.D., San Quentin, Calif. 
Spinal Anesthesia in Obstetrics and Cesarean Section. 
Tiarry T. Cooke, M.D., Los Angeles. 

Following a. separate discussion of the three first papers 
and a general discussion of the Symposium on Local and 
Regional Anesthesia, during the Executive Session of the 
Section, considering Dr. Caroline B. Palmer’s contribution 
so noteworthy, moved to distribute copies of her illustra- 
tions of proper postures to the hospitals of California and 
also to make them available to anesthetists throughout the 
country. . 

Dr. R. F. Hastreiter, of Los Angeles, was elected Chair- 
man of the Section for the coming year, and Dr. Edwin 
F. Boyd, of Los Angeles, Secretary. 

. During the Symposium on Anesthesia for Oral Surgery 
and Dentistry, to which members of the San Francisco 
Medical and Dental Societies and their friends were invited, 
the following pertinent papers were presented, followed 
by a general discussion :— 

Anesthesia for Oral Surgery with Special Reference to the 

Dangers and Advantages of the Beck-Mueller Apparatus. 

Walter R. Crane, M.D., Los Angeles. 
General Anesthesia in Nose and Troat Surgery Hypoder- 
mically Administered. 
Isaac H. Jones, M.D., Los Angeles. 
Pure Nitrous Oxid-Oxygen for Oral-and Sinus Surgery. 
E. I. McKesson, M.D., Toledo, O. 
Handling the Problem of Difficult Cases Under Nitrous 

Oxid-Oxygen Anesthesia for Oral Surgery and Dentistry. 

Leo Schuchard, D.D.S., San Francisco. 

aa Anesthesia for Plastic Surgery of the Mouth and 
aw. 
Frank Chandler, D.D.S., Los Angeles. 

Anesthesia Clinics were held at Lane Hospital, Stanford 
University, on Saturday morning, June 23, under the chair- 
manship of Dr. Caroline B. Palmer and her Associates of 
the Anesthesia Department. 

Saturday afternoon, June 23, a Special Session was de- 
voted to a Round Table discussion of advances in anesthesia 
and the welfare of the specialty under the chairmanship of 
Dr. F. H. McMechan, Secretary-General, who recounted 
to those in attendance the scientific investigations made dur- 
ing the N. A. R. S. Research Week and those presented 
during the Montreal meeting of the Canadian Anesthetists. 
The matter of financing the Associated Anesthetists, as well 
as the executive offices of the Secretary-General, was dis- 
cussed at length. 

The San Francisco Anesthetists entertained the visiting 
anesthetists at the Hotel Stewart with a get-together social 
on Saturday evening, and some very enjoyable musical selec- 
tions were rendered, and the anesthetists had an opportunity 
of really getting acquainted with each other. 

In opening the formal session of the American and Pa- 


cific Coast Anesthetists on Monday morning, June 25, Dr. 
George P. Waller, Jr., presented the P. C. gavel to the in- 
coming president, Dr. Eleanor Seymour, and Dr. Isabella ¢ 
Herb presented a beautiful gavel to the American Anes. 
thetists. Dr. S. T. Pope, of San Francisco, welcomed the 
Anesthetists in behalf of the local profession in a most 
charming way. 

The following papers were presented and discussed dur. 
ing the scientific session which followed :— 

President’s Address. 
Eleanor Seymour, M.D., Los Angeles. 
Keeping Anesthesia Records and What They Show. 
John S. Lundy, M.D., Seattle, Wash. 
Research Studies in Ethylene-Oxygen Anesthesia. 
A. B. Luckhardt, M.D., and J. B. Carter, M.Sc, 
Chicago. 
Clinical Phases of Ethylene-Oxygen Anesthesia. 
Isabella C. Herb, M.D., Chicago. 
Medico-Legal and Obstetrical Consideration of Scopolamin 
Anesthesia. 
E. House, M.D., Ferris, Texas. 

All of these papers evoked a great deal of interest on the 
part of those in attendance. 

One of the most eventful and profitable Symposiums ever 
presented before the Associated Anesthetists was staged on 
Monday afternoon, June 25, and dealt with the Handling of 
Hazardous Risk Patients, and the following papers read 
and fully discussed :— 

The Anesthetist as a Consultant on the Surgical Team. 

(Chairman’s Address). 

George P. Waller, Jr., M,D., Los Angeles. 
Pre- and Postoperative Care of Patients from the Anes- 
thetist’s Viewpoint. 
R. F. Hastreiter, M.D., Los Angeles. 
Anemia in Relation to Surgery and Anesthesia. 
W. H. Gilbert, M.D., Los Angeles. 
Heart Complications and Anesthesia. 
J. M. Wilson, M.D., Pasadena. Calif. 
Shock from the Anesthetist’s Viewpoint. 
Neil C. Trew, M.D., Los Angeles. 
Anesthesia for Hazardous Brain Surgery Risks. 
Dorothy A. Wood, M.D., San Francisco. — 
The Goiter Risk and a Simplified Technic of Local Anes- 
thesia. 
John Hunt, M.D., Seattle, Wash. 

Anesthesia clinics were held at the University of Cali- 
fornia Hospital on Tuesday morning, June 26, under the 
chairmanship of Dr. Mary E. Botsford and her Associates 
of the Anesthesia Department. A unique event was the ad- 
ministration of ethylene-oxygen to Prof. Luckhardt, of 
Chicago, by Dr. Isabella C. Herb. Later on Dr. Herb anes- 
thetized a patient for a gall-bladder operation with ethylene- 
oxygen for half of the operative period, when Dr. E, 1 
Mckesson, of Toledo, took over the anesthesia to its con- 
clusion and further demonstrated the possibilities of the 
newer anesthetic as well as primary and secondary nitrous 
oxid-oxygen saturation for surgical relaxation. 

On account of the importance attaching to nitrous oxid- 
oxygen anesthesia and its extended use in all phases of sur- 
gery a Symposium on this subject occupied the scientific 
session of Tuesday afternoon, June 26, under the chairman- 
ship of Dr. E. I. McKesson, the following papers being 
presented :— 

Newer Concepts of Nitrous Oxid-Oxygen Anesthesia and 
its Clinical Possibilities. (Chairman’s Address). 
KE. I. McKesson, Toledo, O. 
Nitrous Oxid-Oxygen in Labor. 
Robert Burrows, M.D., San Francisco. 
Nitrous Oxid-Oxygen Anesthesia in Children. 
Mary E. Botsford, San Francisco. 
Nitrous Oxid-Oxygen Anesthesia from the Surgeon’s View- 
point. 
Roland E. Skeel, Los Angeles. 
Positive Pressure for Thoracic Surgery with Nitrous Oxid- 
Oxygen Anesthesia. 
Sterling Bunnell, San Francisco. 

During the executive sessions the minutes and Treas- 
urer’s reports of both the Pacific Coast and American Anes- 
thetists were accepted as presented. 
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The following members were elected to the American 
Anesthetists: Drs. Walter R. Crane, Los Angeles; G. S. 
Carperter, Waverly, N. Y.; Emma Ackerman, Sioux City, 
[a.; Katherine Gerow, Detroit; John S. Lundy, Seattle; 
Bertha Margolin, Tulsa, Okla.; S. E. Parr, Ottawa, Ills.; 
Mack Taylor, Danville, Ills.; O. H. Tudor, Kenton, O., and 
Don A. Warren, Hamilton, Canada. 

The Committee on Resolutions presented the following 
resolutions, which were favorably acted upon after due dis- 
cussion :— 


Wuereas, The safety of human life, the progress of 
surgery and the development of hospital service demand 
the rapid extension of the specialty of anesthesia, therefore, 
be it 

ResotveD, That the Associated Anesthetists of the United 
States and Canada hereby commit themselves to the de- 
yelopment and standardization of anesthesia service in the 
hospitals of the United States and Canada through a Stan- 
dardization Committee organized for this purpose; and be 
it further 

Reso_veD, That no hospital shall be deemed to have ac- 
ceptable standards (1) which does not limit the administra- 
tion of all anesthetics to legally qualified Medical and Dental 
Practitioners; (2) which charges or collects a fee for an 
anesthetic, including workmen’s compensation and insurance 
cases, unless such anesthetic has been administered by a 
legally qualified Physician or Dentist, and be it further 

Resotvep, That the Associated Anesthetists condemn as 
destructive of all safety to human life and the progress of 
anesthesia, the training or use of nurses or other lay persons 
as anesthetists. 


Wuereas, The safety of human life as an issue of public 
welfare depends upon expert professional anesthesia in work- 
men’s compensation and insurance cases, therefore, be it 

RESOLVED, That the Associated Anesthetists urge that ex- 
pert anesthesia by legally qualified Physicians and Dentists 
be provided for all such patients and that fees be aliowed 
commensurate with the risk involved and service rendered; 
and be it further 

REsOLvED, That copies of these resolutions be sent to all 
Industrial Commissions, all liability and fraternal insurance 
companies handling operative cases. 


III. 


Wuereas, Certain phases of anesthesia may be used in 
medico-legal connection, therefore be it 

Resotvep, That all those concerned with the conviction 
of the guilty and defense of the innocent be urged to inves- 
tigate this matter to such a conclusion as will be of protec- 
tion and benefit to the public at large. 

It was also decided, after considerable discussion that the 
best way of financing the Associated Anesthetists and the 
executive offices of the Secretary-General would be to so 
raise the dues of the regional associations that 50 per cent 
of their revenues could be diverted for this purpose. In 
this connection it was voted to make the dues of the Amer- 
ican Anesthetists $10.00 a year, beginning January 1, 10924. 

The following officers were elected for the 1924 meeting 
of the American Anesthetists: President, Everett A. Tyler, 
M.D., Philadelphia; Vice-President, R. S. Adams, M.D., 
San Antonio; Vice-President, Marie B. Kast, M.D., In- 
dianapolis ; -Secretary-Treasurer, F. H. McMechan, M.D., 
Avon Lake, O.; Executive Committee, Thos. R. Hanley, 
M.D., Toronto, Canada, and J. DeBoer, D.D.S., Chicago. 

The following officers were elected for the 1924 meeting 
of the Pacific Coast Anesthetists: President, Mary E. 
Botsford, M.D., San Francisco; Vice-President, Eleanor 
Seymour, M.D., Los Angeles; Secretary-Treasurer, Neil 
C. Trew, M.D., Los Angeles; Executive Committee, Walter 
R. Crane, M.D., Los Angeles (1924) ; David E. Hoag, M.D., 
Pueblo, Colo. (1924); Louise A. Oldenbourg, M.D., Oak- 
land (1925); Caroline B. Palmer, M.D., San Francisco 
(1925); John S. Lundy, M.D., Seattle (1926); and Frank 
Chandler, D.D.S., Los Angeles (1926). 

Some 70 anesthetists and their ladies attended the Annual 
Dinner ‘Dance at the Hotel Stewart on Monday evening, 


June 25. Dr. F. H. McMechan acted as Toastmaster. An 
exquisite loving cup was presented to Dr. Eleanor Seymour, 
retiring Secretary-Treasurer of the Pacific Coast Anes- 
thetists and President of the American Anesthetists, in grate- 
ful appreciation of her outstanding efforts in organizing the 
specialty of anesthesia. Dr. S. T. Pope again felicitously 
touched upon the relations of surgeon and anesthetist; Dr. 
Eva Reid paid tribute to San Francisco; Dr. Verlin Thomas 
spoke on personality as an asset to the anesthetist; Dr. Mary 
FE. Botsford extended those present the fellowship of the 
California and Pacific Coast Anesthetists; Dr. E. I Me- 
Kesson outlined the ideals of the National Anesthesia Re- 
search Society, and Dr. L. A. Rethwilm recited an original 
poem on the hardships of the anesthetist. 

Dr. F. H. McMechan, General-Secretary, was again made 
the recipient of the usual appropriation, as well as a private 


‘purse subscribed to by anesthetists from all over the 


country. 

The several Societies adjourned to meet, the American 
Anesthetists in Chicago, Auditorium Hotel, June 12-14 of 
A. M. A. Week, and the Pacific Coast and California State 
Anesthetists in Los Angeles with the California State Medi- 
cal Society in the Hotel Biltmore, May 13-15, 1924. 
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ANESTHETIC, THE CHOICE OF, AND A Few PRACTICAL 
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ton. Dental Cosmos, September, 1923. 
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Loca, ANESTHETICS, PRELIMINARY REPORT OF THE Com- 
MITTEE FOR THE Stupy oF Toxic Errects. Journal 
American Medical Association, September 15, 1923. 

Loca, ANESTHESIA—PROCAIN IN THE TREATMENT OF CEP- 
HALIC TeTaNus. F. Mandl. Deutsche Zeitschrift fir 
Chirurgie, May, 1923. 

AL ANESTHESIA—POSTINJECTION AND POSTOPERATIVE 
SEQUELAE. Mendel Nevin, Brooklyn. Dental Items of 
Interest, October and November, 1923. 


Locan ANESTHESIA—PROCAIN TEST FOR PREGNANCY AND 


Inrrctions. R. Costa. Riforma Medica, July 16, 1923. 
Editorial. Rhode 
Island Medical Journal, November, 1923. 


Locat ANESTHESIA—SACRAL ANESTHESIA IN OBSTETRICS. 


S. P. Oldham, Owensboro. Kentucky Medical Journal, 
July, 1923. 


R. E. Farr, © 


Loca ANESTHESIA—SACROLUMBAR ANESTHESIA. R. Rod- 
zinski, Zentralblatt fiir Chirurgie, August 11, 1923. 
ANESTHESIA—THE VALUE OF SACRAL NErvE BLock 
ANESTHESIA IN Osstetrics. B. E. Bonar, Salt Lake 
City, and W. R. Meeker, Rochester, Minn. Journal 

American Medical Association, September 29, 1923. 

LocaL ANESTHESIA—STOVAIN INTRASPINAL ANESTHESIA. 
C. Licini. Policlinico, June 11, 1923. ; 

LocaL ANESTHESIA—EPipuRAL Injections. A. Hannecart. 
Archives Franco-Belges, de Chirurgie, June, 1923. | 

LocaAL ANESTHESIA—SPINAL ANALGESIA IN OBSTETRICS: 
INcLUDING CESAREAN SECTION: OR PAINLESS Conscious 
CuipsirtH. Harry °T. Cooke, Los Angeles. American 
Journal of Surgery, Anesthesia Supplement, October, 
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Loca, ANESTHESIA—SPINAL ANESTHESIA AT SAN QUEN- 
Prison, TEN YEARS Experience L. L. 
Stanley, San Quentin, Calif. Current Researches in 
Anesthesia and Analgesia, October, 1923. 

LocaL ANESTHESIA—INTRASPINAL ANESTHESIA. Oudard, 
Jean and Solcard. Journal de Chirurgie, August, 1923. 

LocaL ANESTHESIA—ACCIDENTAL INTRASPINAL INJECTION 
oF 9 Grains oF Novocain. Bart Williams, Joplin. Mis- 
souri State Medical Journal, October, 1923. 

Locat ANESTHESIA—A SIMPLE THERMAL OBTUNDENT WITH 
Water. Morton Maier, New York City. Dental Cos- 
mos, September, 1923. 

LocaL ANESTHESIA—RELIEF OF Lower TOOTHACHE BY 
CocAINIZATION OF THE NASAL GANGLION. L. E. Toney, 
Baldwin, Mo. Journal American Medical Association, 
November 10, 1923. 

Locat ANESTHESIA—A CONSIDERATION OF THE IMPROVED 
Trecunic of Guivo Fiscner. J. J. Posner, New York 
City. Dental Cosmos, September, 1923; and Dental 
Digest, November, 1923. 

MAGNESIUM SULPHATE AS A SEDATIVE. P. G. Weston and 
M. Q. Howard, Warren, Pa. American Journal of 
Medical Sciences, March, 1923. 

Mepico-LEGAL—DEATH OF INJURED Prrson CAUSED BY 
AnrstHetTic. Journal American Medical Association, 
September 29, 1923. 

LIABLE FOR DEATH FROM Post- 
OPERATIVE SHOCK. Journal American Medical Associa- 
tion. November 17, 1923. 

R. L. Stehle, Montreal. Canadian Medical Association 
Tournal, June, 192%. 

Narconypnosis. Hallauer. Zeitschrift fiir Geburtshulfe 
und Gvnakologie. July 28, 1923. 

Nitrous Oxmw-Oxycen ANESTHESIA. CONCEPTS AND 
Posststuities or. E. J. McKesson, Toledo, O. 
Current Researches in Anesthesia and Analgesia, Octo- 
ber, 1023. 

Nitrous Oxm-Oxycen ANESTHESIA IN CHILDREN. Mary 
F. Botsford, San Francisco. Current Researches in 
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ADVANTAGES OF LOCAL ANESTHESIA 
FOR THE RADICAL CURE OF HERNIA. 


Tuos. O. Burcer, M.D., F.A.C.S., 


San Dreco, CALIFORNIA 


My object is not to present anything new, but to 
call attention to the many details in the use of local 
anesthesia that make it so satisfactory and safe. 

Local anesthesia is an art that requires thorough 
knowledge of anatomy, especially of the nerves and 
the sensibilities of different tissues. It also requires 

‘the knowledge necessary to.judge human nature, a 
higher skill in technic and, most of all, gentleness, 
or regard for the tissues. 

‘Given a hundred people, who are to be operated 
for hernia who have never heard of the advantages 
of local anesthesia, and ask them if they prefer 
being “put to sleep or have a local anesthesia,” I 
will wager that more than half will immediately 
say, “well, I do not believe that I can stand it unless 
I am asleep.” But if that same hundred could talk 
to patients who have had satisfactory locals, or if 
it is explained to them thoroughly and convincingly, 
nearly all will prefer local. 

Many nurses,-who have watched patients writhe 
and protest in pain under the old “inject and cut” 
method during their hospital training, strongly ob- 
ject to local anesthesia. The Mayo Clinic frowned 
on local until two years ago, when Labat. came over 
from Paris and convinced them that it could be 
used to advantage if properly executed. Then W. 
J. Mayo stated that 80 per cent of all surgery could 
be done with local if properly carried out. 

This discussion is not considering the vast subject 
of local anesthesia, but principally of infiltration 
anesthesia for the common type for inguinal herni- 
orrhaphy. The main idea is an attempt to bring out 
the fact that if a thing is worth doing at all “it is 
worth doing well.” 

I am sure that more than half of my readers do 
believe that hernias can be done with local anesthesia 
without pain and without shock or strain, and also 
with as sure a cure as with general anesthesia. 

Most of you admit the slight advantage in using 
local by the mortality records. 

CAUSES OF FAILURES. 

The purpose of this paper is to present some well 
known facts in such a detailed fashion that we may 
see why some of the hernias done or attempted with 
local caused the patient to suffer pain and nervous 
strain. In plain English, they were absolutely un- 
satisfactory. 

The surgeon who attempts it without sufficient 


_the details apparent to him as trivial. 


knowledge, proper solution, perfect instrumentarj- 
um, gentleness and attention to minute details wil] 
not do satisfactory hernias under local. 

There was a cause for their not being satisfactory; 
it was usually that the minute details and the gen- 
eral principles of local anesthesia were not fully 
understood, or the surgeon was unfit for the carry- 
ing out of his knowledge either by reason of tem- 
perament, poor equipment, or improper consideration 
of his patient as a psychological sensitive being. 

As I have just said, the one big reason why failure 
occurs is, that the doctor does not master or execute 
It can be 
done; therefore, when one knocks local anesthesia 
for herniorrhaphy he is admitting his own weakness, 

The more efficiency we develop in our own profes- 
sion and modern methods the less the quacks can 
assail us. 

If the public knows this operation can be done 
panilessly, safely and with an absolute cure, without 
the dreaded general anesthetic, more will be done, 
thus making many men more fit as well as saving 
a certain death rate. 


CONTRAINDICATIONS. 

Before going farther, let us admit that a few 
patients will not be found desirable for local anes- 
thesia. There are those so very psychologically con- 
stituted that they could not be managed satisfac- 
torily with sedatives or narcotics; in other words, 
who would faint at the thought of blood or could 
not be conscious of their own operation. Watch for 
this class and do not get caught. They are very rare. 
Children under the reasoning age, of course, had 
best be unconscious. 


PRELIMINARY PREPARATIONS. 

The surgeon who does local must be tempera- 
mentally fitted, must assume an air of assurance, 
must be gentle and control his patient with firmness, 
and if mental suggestion or even slight hypnotic 
influence can be obtained, so much the better. 

Before going to the hospital, the patient must be 
“sold” to the painlessness and the certainty of the 
local anesthesia. He must understand that he is not 


to be a soldier, and only by endurance get through 


by being able to stand pain. 

The night before operation if at all nervous and 
sleepless, adalin luminal may be given without ob- 
jection. Prior to going to surgery enough sedative 
must be given to take away the “hypertension of 
the apprehension.” Even if the patient is dozing it 
does no harm. I usually give morphin in one or two 
doses alone or combined with scopolamin or atropin 
—morphin gr. 1-4, scopolamin gr. 1-200, one and 
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a half hours before operation and repeat morphin 
gr. 1-8 three quarters of an hour later if needed. 

The patient is placed on the table with as little 
furore as can be, his head is pillowed up, a pillow 
is also put under the small of his back and knees, 
and he is made comfortable and without strain. The 
armamentarium must be perfect or best results are 
not to be had. A syringe and proper needles that 
work easily must be ready for use. The Dunn auto- 
matic filling syringe has proven ideal in my work 
since it first came on the market. It is small and 
easily handled, has needles of proper length and 
size, flexible so that any area may be reached with- 
out withdrawal or repeated skin punctures. 

Care is taken in preparing the field not to let 
ether or iodin run down and burn the groin. Towel 
clips of course must not be thoughtlessly hooked into 
the skin. 

INFILTRATION. 

To make the first needle prick, always tell the 
patient you are going to hurt, but use a very small 
sharp needle and it will be such a little pain that 
you will add to your patient’s confidence. Now 
change to your long flexible needle and pass it 
through the wheal and it is unnecessary to make 
any other skin puncture in most cases. Infiltrate 
under the skin thoroughly, very little in the fatty 
layer and try to put a quantity in the region of the 
illeo-hypogastric and illeo-inguinal nerves for the 
conductive effect. While waiting a few minutes 
after infiltration, make gentle pressure over this 
area. The superficial branch of the deep epigastric 
artery which crosses the incision carries a nerve 
and should have a shot to keep from causing a pinch 
when it is clamped for ligating. 

Knives must be very sharp or the pressure felt 
will be disturbing. 

The fascia is split in the location desired and the 
Merves are seen in practically all cases and dis- 
placed to avoid cutting or ligating. The Farr spring 
hook retractors are most ideal for holding open the 
wound at any length or to any extent by using vari- 
ous sizes of the set. 

The most perfect dissection of tissues is easily 
carried out; if any area is sensitive the syringe 
must be handy to add more solution. The solution 
used is one-half of one per cent (0.05) novocain 
to which are added 10 drops of adrenalin solution to 
the ounce. The latter adding to the efficiency of 
hovocain and rendering bloodless the field. As 
adrenalin solution contracts blood vessels, care must 
be used to tie all visible ones or later bleeding might 
be enough to annoy. 


The sac is picked up, but if there is any difficulty 
in finding it, we can ask the patient to cough or 
strain which fills it and shows just where it can 
be easily dissected from the cord. However, before 
freeing the sac it is desirable to inject the tissues 
around the neck of the sac just above the area, so 
that no pain will be felt on dissecting high up. 
There is always some discomfort when you pull 
hard on the hernial sac, which most be told the pa- 
tient so that he will expect it. 

The sac is opened and the contents pushed into 
the abdomen. Transfix neck of sac with blunt 
needle and tie double while tension is made, so that 
when the sac is cut off and released retraction takes 
the stump out of sight. This repetition may sound 
tedious, but high ligation of sac is a long step to- 
ward permanent cure. 

The hook-spring retractors are ideal in exposing 
the wound up to this time and do not require the 
hands of an assistant, but of more importance, they 
stay put and do not drag and distress the patient as 
does a jerky assistant. 

The closure of the hernial rent is now a matter of 
preference. Bassinni or cord transplantation is more 
used, and may in the hands of many operators carry 
a slightly higher percentage of cures. 

Personally, I do not use it but instead do the 
anatomical Andrews or Ferguson closure. 

I often do not more than touch the cord. If the 
facia is well exposed down to Poupart’s ligament, 
and the conjoined tendon of the internal oblique 
and transversalis is properly and securely brought 
over to Poupart’s without enough tightness of su- 
tures to produce pressure necrosis or to weaken 
the tissues, no recurrence will occur. The lowest 
suture is placed from very near the spine of the 
pubes with only enough space for cord circulation. 
A double No. 2 chromic interrupted and snugly tied 
suture is my choice. Fine linen may be used with 
only slight possibility of causing later annoyance. 
The external layer of facia is imbricated with con- 
tinuous single chromic gut. The fatty layer, if very 
thick, is drawn together with a fine gut. The skin 
is closed with clips which completes the procedure. 

The time is no greater than would be required for 
administering the ether and the actual operation 
under general. 

All strangulated hernias should have local, not 
only to get away from the added undesirability of 
general, but also to allow without the prolonged 
general, all time necessary to determine if the gut 
can be safely returned to the abdomen, or a resec- 
tion necessary. 
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The many abnormal varieties or abnormal findings 

in hernia are not to be considered here. 
MEETING OBJECTIONS. 

Some of the arguments against local anesthesia 
are: There is more danger of infection and lack of 
union of tissues. This can be answered by saying 
that the syringe, needles and solution can be made 
and should be absolutely sterile. 

In injecting through, only one or at the most two 
skin punctures, with their possible dangers of carry- 
ing infection, need be used. The solution does not 
in any way impair the vitality of tissues. Some claim 
that nervous shock is too great. It is granted that 
unless the patient is handled psychologically, proper- 
ly protected with a narcotic, or especially if caused 
much pain from imperfect anesthesia, shock may 
ensue. But all of these can and should be avoided. 

SUMMARY. 

Get the patient to understand, “sell him,” explain 
that he is not to endure the operation and that it is 
not painful. Secure his confidence, give enough 
narcotic to benumb his psychology. Have proper 
instruments; use plenty of weak solution; give suf- 
ficient time for its action before starting; be very 
gentle. Know that you know how to do it and im- 
press your patient with that fact as well as your- 
self, and there will be no question of the results of 
herniorrhaphy with a local anesthesia. 


Srrst NATIONAL BANK BLpG. 


REFLEX RIGIDITY UNDER GENERAL 
ANESTHESIA.* 
ArTHUR E. GueEpet, M.D., anp 
Kart R. Ruppert, M.D. 


INDIANAPOLIS, IND. 


There are three forms of rigidity usually occur- 
ring in our daily operations, namely, (a) reflex, 
(b) asphyxial, and (c) induction. Asphyxial rigid- 
ity may occur with any anesthetic agent, when for 
any reason there is insufficient oxygen or too much 
carbon dioxid, or both in the blood of the patient. 
Induction rigidity is that found in the early stages 
of any operation and may be due to asphyxia or to 
early subconscious resistance to the anesthetic agent. 
Both of these are discarded from consideration in 
this paper. 

Tue Limitations oF ANESTHETICS. 

Proper anesthesia is that which obtunds or 
abolishes reflex activity to the point of minimum 
interference with the surgeon’s work. In selecting 


*Read during the Second Annual Congress of the National Anes- 
thesia Research Society in -Joint Meeting with the Interstate, Mid- 
Western and Chicago Anesthetists, Auditorium Hotel, Chicago, IIl., 
October 22-24, 1923. 


our anesthetic method for any case, we must con- 
template a proper anesthetic state, with the least 
possible damage to the patient. 

One absolute essential to safe abdominal surgery 
is a full and easy exposure of the operative field, 
and in many cases this cannot be had without com- 
plete relaxation of the abdominal muscles. 

We must realize the limitations of any single an- 
esthetic agent. For example, nitrous oxid-oxygen 
anesthesia alone, or unassisted, although even thus 
it has a wide field of usefulness, falls far short of 
adequately furnishing complete muscular relaxation 
in the average abdominal operation, no matter how 
skilled may be the anesthetist. It will produce un- 
consciousness and entire freedom from pain in all 
cases but it will not reduce reflex activity to an op- 
erative degree in most intra-abdominal surgery. 

With chloroform or ether, it is true, we can abol- 
ish all interfering reflex activity, without the addi- 
tion of any other measure of assistance. But 
chloroform is by the wayside and ether, unassisted, 
is often required in such great amounts that the 
patient pays heavily in postoperative disturbances 
for our insistance upon its application alone. 

Were it necessary to depend upon any single 
agent for all of our anesthesia today, that agent 
would undoubtedly be ether. But this is not neces- 
sary. We can by properly combined anesthesia, 
render nitrous oxid-oxygen anesthesia adequate for 
all cases, without the adjuvant administration of 
ether, and we know full well that in all cases where- 
in the application of nitrous oxid-oxygen is possible, 
it is safer and better than ether alone or in any 
combination. 

This brings us to the subject of this paper— 
reflex rigidity. 

REFLEx 


In as much as it is the abdominal operation that 
gives us trouble we have confined our observations 
to that problem alone. 

We make no attempt herewith to deal with the 
subject of anesthesia, but contemplate only abdom- 
inal rigidity, its cause, and correction. 

From clinical observation, we have arrived at the 
following conclusions :— 

1. That the peritoneum, paretial or visceral, is prac- 
tically insensitive to all forms of traumatism, wheth- 
er crushing, cutting or traction, and that in abdom- 
inal operations, the peritoneal manipulation usually 
practiced, per se, has nothing whatever to do with 
the frequent reflex rigidity encountered. 

2. That the real reflex activity which is respon- 
sible for abdominal rigidity and other anesthetic 
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disturbance during operation, lies within the muscle 
itself and is set off by stretching. The reflex re- 
sponse is proportionate to the violence of the 
stretching. This applies as well to diaphragmatic 
stretching and the resultant abdominal tension, as 
when the abdominal viscera are forcibly pushed up- 
ward. 

3. That under a given degree of light anesthesia, 
for example in rectal and vaginal work, traumatism 
to mucous membrane causes slight reflex response, 
traumatism to skin causes greater response, whereas 
traumatism to muscle tissue, involving stretching, 
brings forth the greatest response. Light anes- 
thesia with nitrous oxid-oxygen, unassisted is suffi- 
cient to control pain reflex in either skin or mucous 
membrane but it is usually not sufficient to control 
such reflex reaction when muscle is_ forcibly 
stretched. 

4. It is probable that all abdominal pain is 
stretching pain, affecting either the abdominal or 
visceral muscles or their attachments. Thus we may 
have intestinal colic, gas pains, etc., from stretching 
or forceful contraction of the muscles of the intes- 
tinal wall. Similarly the pain of renal or biliary 
colic is muscular in origin. We have the pain of ap- 
pendicitis from the stretching of the muscular coat 
plus the inflammatory stretching of engorged ves- 
sels. We have pain of benign tumors, not so much 
from pressure, which is rare, but from stretching 
of their muscular attachments, or mechanical en- 
gorgement. 

Muscu.Lar INFILTRATION. 

In accordance with the above observations relative 
to abdominal rigidity, we have practiced and have 
secured thereby complete abdominal relaxation un- 
der light nitrous oxid-oxygen anesthesia, simple in- 
filtration of the muscles alone, paying no attention 
whatever to infiltration of the skin, fascia or the 
peritoneum. 

We have not been able by this method to abolish 
the grunt or reflex diaphragmatic response in upper 
abdominal surgery, but have minimized the inter- 
ference of such response to the same or even great- 
er degree, as with deep ether anesthesia. 

The technic of infiltration may be left to the 
operator, but we have had our best results from a 
complete circumferential infiltration of the abdom- 
inal muscles around the site of contemplated incis- 
ion, the infiltration circle being approximately one 
inch wide (the average extension of one generous 
punctual injection) the inner edge of the circle 
being an inch or more from the site of incision. 
Ordinary 0.5 or 0.25 per cent novocain solution is 
the obtundent agent used, the injection being made 


from a ten c.c. syringe and with a needle long 
enough to reach through to the muscle. 
CONCLUSIONS. 

The messages which this paper is intended to 
carry are in order of our conception of their scien- 
tific importance :— 

1. Contrary to general opinion, the peritoneum is 
an organ of such low sensibility, that it does not in 
any way produce an interfering reflex response dur- 
ing the course of an operation. 

2. The greatest operative reflex interference comes 
from stretching the muscles alone. é 

3- In local infiltration of the abdomen as a rigid- 
ity corrective measure, only the muscle need be in- 
filtrated. 

4455 CARROLLTON AVE. 


LABORATORY AND CLINICAL EXPERI- 


MENTS WITH ETHYLENE AND OTHER 
HYDROCARBON GASES.* 


James T. GwatuHmey, M.D. 
New York, N. Y. 


There are fourteen hydrocarbon gases, namely: 


Acetylene C,H, 
Ethylene 
Prophylene C,H, 
Butylene C,H, 
Allylene C,H, 
Crotonylene C,H, 
Terene C,H, 
and the vapors: 
Benzene CH, 
Styrolene C,H, 
Napthalene 
Pentane CH. 
Hexane 
Heptane C,H, 
Octane CH. 


While all of them have anesthetic value, just a 
little more care has to be exercised in their manu- 
facture to make them fit for animal and human ex- 
perimentation than when used for entirely commer- 
cial purposes. 

If Easson Brown, who read a paper before the 
Academy of Medicine, Toronto, February 10, 1923, 
on “Experiments with Ethylene as a General Anes- 
thetic,” or Luckhardt and Carter, of Chicago, who 
published their first paper in the Journal of the 
American Medical Assoctation, March 17, 1923, on 
“The Physiological Effects of Ethylene,” merely 
stumbled upon this gas in an accidental way and 


*Read during the Second Annual Meeting of the Southern Associa- 
tion of Anesthetists in conjunction with the Southern Medical Associa- 
tion, Burlington Hotel, Washington, D. C., November 12-14, 1923. 
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proceeded to develop its anesthetic and analgesic 
properties without carefully looking into the prop- 
erties of the other gases, then it may be possible 
that some other gas of this series will be found 
later that is far superior to ethylene in every way. 
At the present time we must give to Brown, Luck- 
hardt, and Carter full credit for introducing a new 
anesthetic and powerful analgesic agent. 

When it is remembered that chloroform was known 
for over sixteen years, nitrous oxid for over sev- 
enty-two years, ethyl chlorid for over one hundred 
years, and ether for over three hundred years be- 
fore being used as anesthetic agents, we can grasp 
the possibilities and appreciate in a measure what 
the introduction of a new anesthetic agent means. 


ETHYLENE: ExPERIMENTAL DATA 


While at least one of the hydrocarbon gases, 
acetylene (C,H,) may prove of even greater. value 
than ethylene, for the purpose of this paper we pro- 
pose to confine our remarks to ethylene. Ethylene 
(C,H,) an unsaturated hydrocarbon, is not a highly 
reactive gas, and is not likely to form compounds 
in the body. With the conditions under which it 
would be used as an anesthetic, it is non-explosive 
(Brown). Luckhardt used orthophosphoric acid 
and alcohol in its preparation. He states that ethy- 
lene apparently does not enter into chemical combi- 
nation with the hemoglobin of the blood and that 
it probably exists in the blood during anesthesia in a 
state of physical solution. Both Brown and Luck- 
hardt agree that 80 per cent ethylene and 20 per 
cent oxygen is the proper proportion for anestheti- 
zation. “Blood pressure remains good even at the 
end of an hour’s anesthesia.”—( Brown) 

Method.—The laboratory work. for this paper 
was done in the Pharmacological Department of the 
University and Bellevue Medical College under the 
supervision of George Barclay Wallace, using white 
mice and dogs. To determine the comparative value 
of ethylene, we used ether and nitrous oxid as a 
control. The experiments throughout were conduct- 
ed from a comparative and practical standpoint and 
not to decide any detailed physiological or patholog- 
ical questions. The smaller animals were placed in 
a glass vessel, in the stopper of which was a short 
tube leading from the anesthetic. A glass overflow 
tube passed through the same stopper and extended 
to within half an inch of the bottom of the jar. 

Results—In killing a number of animals first 
with ethylene and then nitrous oxid without oxygen, 
there was always sufficient warning with either gas 
to resuscitate the animal tf necessary. If the animal 
was taken out before the auxiliary respiratory mus- 


cles were brought into play (as indicated by inter- 
rupted and gasping respiration) they could easily 
and always be revived. If a small amount of oxvaen 
was used, the period in which respiration could be 
counted upon was considerably lengthened. Ethy- 
lene seemed to affect the brain to a greater degree 
than nitrous oxid, as indicated by the bulging eyes 
with death from ethylene. If respiration ceased en- 
tirely before the attempt at resuscitation, the result 
was always in doubt and rarely successful. When 
oxygen was used, the induction was smoother, the 
maintenance easier and the relaxation better with 
ethylene than with nitrous oxid. If a small amount 
of ether is used with either gas, induction, mainte- 
nance, and relaxation are all improved. We did not 
saturate or double saturate the animals and then 
continue the anesthetic, as we consider this an un- 
physiological process. 

With ether and air (or oxygen) induction is 
slower but maintenance is easier and relaxation is 
better than with either ethylene or nitrous oxid. 
With ethylene and oxygen, there seemed to be a 
tendency to accumulation, or a tendency to sink 
deeper when the gauges were set at a given place. 
However, a satisfactory anesthesia could always be 
maintained by a slight increase in oxygen after the 
first few minutes. 

Comparatively, nitrous oxid seemed more of an 
asphyxiant, and the margin of safety narrower, than 
with ethylene. In order to maintain a smooth anes- 
thesia, a certain amount of cyanosis seemed insid- 
pensable with nitrous oxid; with ethylene, the same 
degree of anesthesia could be easily maintained with 
the animal’s paws and nose pink at all times. The 
comparative analgesia was not attempted at this 
time, but was later determined in the human subject 
very definitely. 

A sufficient number of dogs were used to deter- 
mine that: 

(1) With all of the anesthetics, anesthesia was 
safer and easier with morphin than without the 
preliminary ; and 

(2) That an even plane of anesthesia was easier 
to maintain with ethylene and oxygen than with 
nitrous oxid and oxygen. 

CLINICAL EXPERIENCES. 

Before proceeding with the clinical administra- 
tion, the animal experiments were repeated in the 
offices of M. Ecker, dentist and oral surgeon, in 
order to convince him that his patients would be 
quite as safe under ethylene and oxygen as under 
nitrous oxid and oxygen. In association with Ecker, 
over one hundred administrations with ethylene and 
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oxygen were given, and, while this is a comparative- 
ly small number, they were sufficient to confirm the 
results of the animal work; and by way of com- 
parison with over 50,000 administrations of nitrous 
oxid and oxygen, and 20,000 administrations with 
the same gases passed over a mixture of urethane 
and paraldehyde in Ecker’s previous work, we were 
able to reach very definite conclusions. 

The administrations were given with ethylene and 
oxygen alone, and also with nitrous oxid in sequence 
and combination. When nitrous oxid and oxygen 
were used for induction and ethylene added, the 
induction was smoother but the analgesia was not 
so great. When the ethylene and oxygen were 
passed over paraldehyde or essence of orange, the 
odor seemed less objectionable than when used alone. 
In only two cases out of the hundred was there 
nausea and vomiting. The administrations averaged 
from 40 seconds to three minutes, the longest in 
this series being seventeen minutes. Each patient 
was questioned as to nausea, headache, or unpleas- 
ant odor, and with only three exceptions the replies 
were negative. Recovery seemed just a little slower 
than with nitrous oxid and oxygen, but all patients 
were able to walk unassisted from the chair to the 
adjoining room. 

Analgesia—The most important result of this 
series of cases was the determination of the amount 
of analgesia. The best results were obtained with 
an induction of two parts of ethylene and two of 
oxygen, changing in forty seconds to four parts of 
ethylene. With this proportion, the patient was 
aways pink, and when the operation began there 
was no movement whatever. If the face mask was 
used, analgesia was present almost twice as long as 
when nitrous oxid and oxygen was used. 

It is a well known fact that of the four anesthet- 
ics—ether, chloroform, ethyl chlorid and nitrous 
oxid—ethyl chlorid possesses, by far, greater anal- 
gesic properties than the others; yet ethylene pos- 
sesses as great as, or even greater, analgesic prop- 
erties than ethyl chlorid. For instance, with ethy- 
lene an extraction can be made either before con- 
sciousness is entirely lost or after the return of con- 
sciousness without the manifestation of any pain 
teflexes. Using the nasal inhaler, the analgesia may 
be continued indefinitely with an active lid reflex 
and pink color. With nitrous oxid, the patient may 
be snoring and slightly cyanosed, yet almost in- 
variably there would be a slight reflex or movement, 
although the patient would have no remembrance 
of pain afterward. In this series not a single patient 
had to be strapped or restrained in any way. In 


very instance the brain block was more complete 


than the control case when given nitrous oxid and 
oxygen, the analgesia appearing earlier and lasting 
much longer. The finger could be swept around the 


pharynx without eliciting any reflex whatever, thus - 


suggesting this agent as the ideal one for adenoid 
and tonsil operations. 
PERSONAL TECHNIC. 

In my clinical work I have not used this gas with 
oxygen alone, nor do I intend to do so except for 
short or unusual cases. My own practice is to use 
a very large mask, about four times the size of the 
ordinary chloroform mask. Starting the anesthetic 
with two parts of oxygen and four of nitrous oxid, 
I pass this over the surface of anesthol for about 
two minutes, or until the patient is semiconscious; 
then I begin adding ether. A change is then made 
to ethylene, the anesthol and nitrous oxid being 
turned off and used no more during the operation. 
The anesthesia is continued with two parts of oxy- 
gen and two parts of ethylene passed through the 
ether. Surgical anesthesia is present in five minutes. 
A type of anesthesia ensues that is characterized by 
extreme relaxation, good color, pulse and respira- 
tion. Advantage is thus taken of the full analgesic 
qualities of both ethylene and ether without pushing 
the patient near the danger zone. I employ this 
method in gall-bladder cases, using ethylene through- 
out, neither surgeons nor nurses being aware of the 
fact unless told. The ether completely masks the 
odor of ethylene. In other short cases the anal- 
gesic properties of ethylene have been fully demon- 
strated. About one-third less ethylene and one-half 
more oxygen were used in this series than with the 
usual technic of nitrous oxid and oxygen. 

CONCLUSION. 

In ethylene we have a most valuable agent and 
one that is destined to remain with us, provided we 
can obtain a pure gas and that no attempt is made 
to use it in an extreme way—that is, using double 
saturation or discarding ether entirely; remember- 
ing always, that preliminary medication and a com- 
bination or sequence of anesthetics are, generally 
speaking, far safer than any single agent. 

40 East 41st STREET. 


1924—SPRING MEETINGS—1924. 


Make your plans now to attend either the Los 
Angeles (May 12-15), or the Chicago Congress 
(June 9-14), or the Ottawa Meeting (June 17-19) 
to put yourself in touch with the latest advances in 
the specialty of your choice. 
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THE INCIDENCE OF CARDIO-VASCULAR- 
RENAL LESIONS IN ORAL SEPSIS.* 
Georce H. Latrurope, M.D. 


Attending Physician to the Morristown Memorial Hospital ; 
Consulting Physician to the General Hospital, Dover, 
N. J., and All Souls Hospital, Morristown, N. J 
Newark, N. J. 


Some definition of the scope of the following 
study is necessary in order to prevent misinter- 
pretation of the figures presented. — 

In the first place, we propose to deal merely with 
’ the existence or non-existence of cardio-vascular- 
renal disease as an attendant lesion in subjects 
of oral sepsis as our chief inquiry, drawing there- 
from whatever conclusions we may as to etiology 
as a secondary problem. ; 

In the second place, we shall confine our concep- 
tion of oral sepsis in this study to the teeth and 
alveolar processes; and exclude tonsillar and 
other focal infections from the figures. Much 
has been known for a long time of the near rela- 
tionship between acute tonsilitis and rheumatic 
heart conditions, and likewise between acute 
streptococcic throats and kidney lesions; and 
there seemed nothing in our records which had 
any particularly new interest in that direction. 

Thirdly, the material from which this subject is 
drawn was collected during the past three years 
in an office consultation practice devoted to the 
general problems of internal medicine, and, there- 
fore, may not represent the figures which might 
be offered by the cardiac specialist on the one 
hand, or by the oral surgeon on the other. 


PLAN OF STUDY. 

The inquiry was begun from two angles :—frst, 
to determine the incidence of cardio-vascular-renal 
disease in tooth root infections; and second the in- 
cidence of tooth root infections in cardio-vascular- 
renal cases, 

For Group I, were chosen all the cases in which 
an alveolar or root infection had been of sufficient 
extent to be regarded, at the time of examination, 
as possibly producing, or aiding in producing, 
some of the symptoms, and so appeared on the 
diagnosis on the record under the caption “Focal 
Infection—Teeth.” It will readily be understood 
therefore that this focal infection group does not 
comprise every case seen with a tooth root infec- 
tion. There were 79 in this group comprising 
tooth root infections, infected unerupted teeth, 
and extensive pyorrhoeal conditions, all necessi- 
tating extraction and its attendant operative 

*Read during the Second Annual Meeting of the Southern Associa- 


tion of Anesthetists in conjunction with the Southern Medical Associa- 
tion, Burlington Hotel, Washington, D. C.; November 12-14, 1923. 


work, Of these, 41 or 51.8 per cent had a definite 
lesion of heart, kidney, or vascular system. _ 


TaB_e I. 
To Show the Incidence of C-V-R Disease in Tooth 
Root Infections. 
C-V-R Disease 
No. of No. of 
cases. cases. Per cent, 
“Focal infection—teeth” 79 41 518% 

The majority of these cases were myocardial 
disease or hypertension, alone or in combination 
—some with a definite chronic nephritis. Our 
diagnosis of myocarditis is based on functional 
tests of cardiac efficiency, as well as history of 
poor compensation; on the presence of arrhy- 
thmias, tachycardia, cardiac enlargement as 
shown by the six foot roentgenogram, and on 
physical evidences of decompensation. 

Cases. were classed as hypertensives only where 
a systolic pressure of 150 m. m. or over was 
maintained for a definite period, and not merely 
noted on a single examination. Nephritis was ac- 
cepted as a diagnosis only where evidence of im- 
paired renal function had been obtained by means 
of blood chemical examination, the phthalein 
test, or the persistence of nocturia with increased 
nocturnal output of low specific gravity. 

For the second group of the study, all cases 
with lesions of heart, arteries, or kidneys were 
selected; and together with them, for control 
purposes, a group of asthmatics and a group of 
miscellaneous gastro-intestinal lesions. 

II. 
To Show the Incidence of Tooth Root Infection 
in C-V-R Disease. 


Tooth Root Infection 
No. of No. of 
cases. cases. Per cent. 
C-V-R Disease ... 109 63 57.8% 
289 91 31.5% 


These three subgroups numbered 109, 98, and 
82, and gave an aveolar infection incidence of 63, 
19, and 19 respectively. 

The 109 cardio-vascular cases comprise such 
diagnoses as Chronic Cardiac Valvular Disease, 
Acute and Subacute Endocarditis, Myocarditis, 
Angina Pectoris, Chronic Nephritis both with 
and without edema, General Arterio-Sclerosis, 
Essential Hypertension, etc. 

Fifty-seven and eight-tenths per cent of tooth 


in wl 
exam. 
fectio 

Thi 
incide 
amon 
amon 
signif 
in Ta 
tions 
neys” 


Th 
very 

Iro 
Hosp 
ious 
cent ° 
cardi 
not 
scessi 

An 
from 
ious 
proce 
cases 
an oc 
“b 


simil: 


porta 
obvic 
figur 
fectic 
lality 
very 

a lar 
garde 
wise. 


root i 
well 
tive f 
: It 
Os 
vasc 
tal i 
ours 
fairl 
our 
tatior 


Vou. XXXVIII, No. 4. 


LatTHROPE—ORAL 


American Journal of Surgery 41 
Anesthesia Supplement 


Sepsis LESIONS. 


root infection in this group contrasts very strik- 
ingly with 19.4 and 23 per cent in the asthma and 
gastro-intestinal groups, both of which have a 
well recognized association with chronic infec- 
tive foci. 

It should be noted that in all these figures, cases 
in which teeth were all missing at the time of 
examination, were excluded from the tooth in- 
fection list. 

The fact is apparent that in these figures, the 
incidence of alveolar infection is twice as much 
amongst cardio-vascular-renal patients as it is 
amongst asthmatics or dyspeptics; and still more 
significant for our present study are the figures 
in Table I, where 52 per cent of tooth root infec- 
tions are accompanied by lesions of heart, kid- 
neys or arteries. 

Discussion. 

The literature of the past five years contains 
very few figures bearing on this problem. 

Irons,’ in 1921, reports from the Cook County 
Hospital a study of the teeth of 329 cases of var- 
ious diseases; 124 were radiographed and 44 per 
cent were found to have alveolar abscess. In the 
cardio-vascular group, of which the number is 
not given, 47 per cent were found to have ab- 
scesses. 

Antonius and Czepa,? also in 1921, reported 
from Falta’s clinic a study of 225 cases with var- 
ious diseases, 66 per cent having some infective 
process at the root of one or more teeth. In 40 
cases of endocarditis, 29 or 72.5 per cent showed 
an occult pus focus at the root of a tooth, and of 
25 “bilateral nephritis” cases, 92 per cent showed 
similar processes. (cf. with Table II.) 

Osborne,® in 1917, reported 36 per cent cardio- 
vascular-renal disease in 72 carefully studied den- 
tal infection cases. (cf. with Table I.) 

Some of these figures are somewhat lower than 
ours—others are higher—so that they may be 
fairly considered as in substantial agreement with 
our presentation and warrant the same interpre- 


tation. 
Osvious CONCLUSIONS. 


Now, as a matter of every day practical im- 
portance to the surgeon and the anesthetist, the 
obvious conclusion to’ be drawn from _ these 
figures is that in dealing with cases of alveolar in- 
fection, he is dealing with a class whose potent- 
lality for lesions of the cardio-vascular system is 
very high; and that 50 per cent constitutes such 
a large incidence that every case should be re- 
garded as a circulatory liability till proven other- 
wise. Cursory use of the stethescope and sphyg- 


momanometer, and mere examination of the urine 
for albumen and casts would hardly seem to meet 
the requirements for a proper estimate of the 
cardiac and renal sufficiency. The anesthetist 
and the surgeon would do well, if he have not 
time to gather careful data himself, to have his 
cases examined by an internist with this condi- 
tion in view. It would give the patient the bene- 
fit of better judgment as to the character and 
quantity of anesthetic to be used, the amount of 
time to be consumed by and the extent of opera- 
tion. 

Also, provided one accepts the somewhat more 
than a hint which these figures hold of some etio- 
logical relationship between oral sepsis and car- 
dio-renal disease, it may help in the avoidance of 
exacerbations in the systemic trouble which 
sometimes follow the trauma and depression of 
operation on an active focus. 

Calvy,*, in 1921, reported two cases of cardiac 
disease in which an acute febrile decompensation 
followed dental surgery. Perhaps similar un- 
pleasant experience is not as uncommon as it 
might be—certainly many of us have seen the 


acute flare up of an endocarditis or rheumatic 


fever following a tonsillectomy; and anticipation 

of such a possibility, while it may or may not 

prevent, at any rate robs it of some of its sting. 
ETIOLOGICAL DEDUCTIONS. 

So much for the most patent deduction to be 
drawn from these figures. If we tread the ground 
somewhat guardedly, we may be enabled to draw 
some sort of conclusion as to etiological relation- 
ship at which these figures strongly hint. So far 
there is nothing that is more than suggestive; but 
there certainly seems enough of suggestion in a 
group of cases which shows 57.8 per cent of tooth 
root infections to make it worth while to search 
for other and better evidence which might fur- 
ther prove a relationship, or on the contrary en- 
able one once and for all to disregard the casual 
aspects of the concurrence of these two condi- 
tions. 

Good clinical proof is difficult to obtain and in 
looking over our circulatory cases, I find three 
which I wish to report as coming the nearest to 
this of any in our series. The remainder are 
clouded on the one hand by a variety of possible 
etiological factors, and on the other by a diversity 
of remedial measures which make it impossible 
to decide just how much oral surgery had to do 
with improvement or recovery. 

ILLUSTRATIVE CASE REpoRTS. 
Case 1.—C. K., male; 49 years old, married, 
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i1aborer, entered the hospital March 3, 1920, com- 
plaining of cardiac palpitation and distress on 
slight exertion. The trouble began in the pre- 
ceaing August with an acute febrile attack usher- 
ed in by a chill. Fever lasted only twenty-four 
hours, and after five days he was discharged from 
the Hospital to which he had gone with the in- 
formation that “he had been poisoned by water.” 

A couple of weeks later, he was taken with the 
first of a series of cardiac attacks, in which the 
heart beat very rapidly. There was dyspnea, 
precordial discomfort, and great weakness, but 
no fever. These lasted from ten to fifteen min- 
‘utes each time; onset always sudden and offset 
equally so. 

Meantime, he could not resume his work be- 
cause exertion would provoke rapid heart action, 
precordial discomfort, and dyspnea. Could walk 
it he went slowly. 

Shortly after admission to the hospital, he had 
one of these attacks while in bed. It was ob- 
served by a nurse who reported a pulse rate of 
150 with sudden drop to 88 after about five 
minutes. 

Physical Examination: When patient was quiet, 
he gave no evidence of cardiac disturbance. Pulse 
76, B .P. 130/80. No cardiac enlargement on 
physical or 6 ft. x-ray plate. No murmurs and 
no arrhythmia other than the one instance ob- 
served and noted above. Blood count was nega- 
tive. Urine negative except for low specific grav- 
ity. Wasserman negative. Mouth showed soft, 
spongy gums and some bad looking teeth. Den- 
tal roentgenograms showed one badly abscessed 
root and two others of less degree. 

The patient was kept under observation for a 
week and was comfortable as long as he remained 
quiet in bed, but any sudden movement or undue 
exertion at once brought on distress in precord- 
ium and rapid heart action. 

The diagnosis reached finally was neuro circu- 
latory asthenia—with the possibility of angina 
pectoris not clearly excluded. 

On March 15, three teeth were extracted anda 
week later patient was discharged from the hos- 
pital because he was feeling better and found he 
could do more without discomfort. 

On April 15, he reports that he has returned 
to work, walks about four miles a day and has no 
discomfort. 

He was heard from a year later and regarded 
himself as perfectly well. Asile from the rest in 
bed while at the hospital, no remedial measures 
were employed in this case save tooth extraction. 

Case 2.—A. K. B., male, aged 60 years, single, 
auditor. Seen first December 15, 1922, complain- 
ing of precordial discomfort and soreness of the 
left pectoral muscles, which had begun six 
months previously. 

Four years ago had a left drop foot which de- 
veloped suddenly. Blood pressure at that time 
said to be 160/80 m.m. and Wasserman negative. 
He was not alcoholic. Made a good recovery in 


a few weeks. He smoked six to eight cigars 
daily; work sedentary. 


Our examination showed an enlarged area of 
cardiac dulness confirmed by a six foot chest 
plate, a heart rate of 144 with occasional prema- 
ture contractions. No murmurs. B. P. 120/80, 
Wasserman negative, N. P. N. 25.2 mgm. per 100 
c.c. Blood sugar 100 mgm. per 100 c.c. 

Dental roentgenograms: showed four teeth with 
root infections. 

Diagnosis: Chronic myocarditis. ; 

Owing to illness of his dentist, the extraction 
of the teeth was not completed until February 
3, 1923, about six weeks after our original ex- 
amination. During this time, various therapeu- 
tic procedures were tried without having any in- 
fluence whatever on his condition. 

One week after the last teeth were extracted, 
patient reported he had had the first comfortable 
week he had experienced since summer. 

Following this, there was marked improve- 
ment, but with occasional recurrences of the rapid 
heart action and discomfort, though none of them 
so severe as formerly. 

Use of tobacco had been limited, but through 
misunderstanding not stopped entirely. On April 
2, he discontinued the use of tobacco entirely for 
three months with a further and almost complete 
relief of his symptoms. The tobacco was re- 
sumed in the summer with some limitation, but 
the patient reported to me a week ago that he was 
feeling perfectly well. 


Case 3.—E. A., female, aged 9 years; seen in 
consultation with Dr. Embury, of Basking Ridge, 
N. J., October 8, 1921. 

This child had had two months previously an 
acute febrile arthritic attack following tonsilitis. 
A month later the symptoms having subsided 
quickly, tonsillectomy was performed. A week 
aiter this, developed fever and chilly feelings 
with cardiac murmur, and when seen October 8, 
had a well developed septic endocarditis. 

There followed a stormy period of ups and 
downs, but gradual improvement, which in the 
spring had become quite steady and the patient 
was without temperature and the active process 
seemed to have subsided. 

Then there was a sudden flare up of tempera- 
ture with return of cardiac disturbance, and after 
about a week of this, she complained of tooth- 
ache. A dentist was called in who extracted the 
tooth and found a considerable amount of pus. 
Following the extraction, temperature came to 
normal in four days, and the tumultous heart ac- 
tion and other disturbing cardiac symptoms 
quieted, and in two weeks she was over the out- 
burst. 

I saw her the second time in November of that 
year (1922). She had had a very good summer, 
though her activity had been much limited by the 
valvular and myocardial damage remaining from 
her acute infection. There had been no signs of 
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any active infective process up to a week prior to 
my visit. 

During that week, another set-back had arisen 
with fever, rapid heart action and prostration and 
an evident renewal of her cardiac disease. Exam- 
ination showed that pus had just begun to ooze 
from the gums around two teeth. 

The heart was large—apex in axilla. Murmurs 
were present over the aortic and mitral areas and 
fibrillation was marked. Pallor and cyanosis 
were extreme. 

Two more teeth were extracted the next day 
and the patient’s febrile reaction again quieted 
down, though she did not immediately regain 
the level or degree of compensation she had en- 
joyed before. 

On October 26, 1923, Dr. Embury reports that 
she now does a limited amount of school work 
with an occasional flare-up of joint pain which 
may or may not be accompanied by fever and 
lasts only twenty-four to forty-eight hours. 


These three cases are the only ones in our 
series which seem to justify any exact etiological 
conclusions. In one, a man with an evident 
myocardial disturbance was promptly and ap- 
parently permanently relieved by extraction of 
some bad teeth. In the second, another myo- 
cardial lesion was markedly improved by clean- 
ing out some root abscesses, and the finishing 
touch was finally obtained by stopping tobacco; 
while in the third, an acute endocardial disturb- 
ance with fever, in a case originally begun by a 
tonsil infection, was twice promptly assuaged by 
the finding and extraction of bad teeth. 

In many of the other cases there are suggestive 
circumstances; but rest in bed, a milk diet, digi- 
talis, bromide, etc., together with the incidence 
of other foci of infection, cloud the picture to such 
an extent that one cannot clearly put his finger 
on the tooth extractions as the direct cause of 
improvement. 

There appears to be little in the literature of 
the past five years which bears convincingly on 
this point. Antonius,? says in regard to his 25 
nephritis cases that 92 per cent had one or more 
tooth root infections and “in 62 per cent no other 
cause for the nephritis could be discovered.” In 
his 225 cases with various diseases 66 per cent 
had some infective process at the roots of one or 
more teeth. Only 39 of these 148 were given 
thorough dental care, “but the benefit resulting 
confirmed the casual relationship between the oc- 
cult pus and the internal disease, nephritis, 
chronic septic endocarditis, rheumatism, etc.” 

Osborne’s® report is well worked out and he 
shows that eight of his twenty-six cardio-vascu- 


lar-renal cases responded with more or less strik- 
ing improvement to extractions of bad teeth. 
What other measures were employed is not clear 
from the report. 

Irons: draws only rather general conclusions 
from his figures, though implying that there is 
evidence in them of causation; while Calvy* 
merely says that “when the focus of infection to 
be eradicated is the probable cause of the heart. 
trouble, the possibility of making matters worse 
must be borne in mind,” and he further empha- 
sizes that it is myocardial and not valvular de- 
fects which are the essential part of the problem. 


Thoma, in 1918, reported in the course of an 
article on the relation of focal infections to sys- 
temic disease a single case of a boy of thirteen 
with a “subacute endocarditis” (sic), of several 
years duration in which an apparent cure follow- 
ed the removal of two abscessed molars. 


Griewe,® in 1920, stressed the importance of 
the removal of infective alveolar foci in all cases 
showing myocardial damage. He presented no 
figures, and assumed the proof of etiology. 

In the early years of active interest in the sub- 
ject of focal infection, considerable bacteriologi- 
cal work was done and from 1911 to 1916, Bil- 
lings’ °°, Davis'*, Gilmer and Moody, Hart- 
zell and Henrici**, and other workers presented 
considerable material to prove the bacterial rela- 
tionship between the two conditions. Almost 
convincing as much of this work is, it does not 
prove a constant bacteriology for both conditions, 
and without taking up time to point out the dif- 
ficulties of such work, we may simply conclude 
for the present that no exact bacterial etiology 
has been proven, and, owing to these difficulties, 
none may be adduced for some time. Meanwhile, 
it should be possible to secure more and better 
clinical evidence, 

No doubt many observers see such instances as 
the three cases here cited; but more material 
should be reported of cases in which other etio- 
logical factors can be clearly excluded and 
where no other remedial measures than dental 
are employed. Until considerable of just such 
data is obtained, one cannot fairly assume the two 
conditions to be cause and effect; but must, I 
think, from an exact standpoint consider them as 
concomitants with a possible causal relationship. 

Meantime the weight of evidence is strongly in 
that direction, and while it does not seem that 
anything in this presentation justifies the as- 
sumption of an exact etiology, we must feel that 


igars | 

a of 

hest 

ema- | 

J/80, 

100 | 

with 

tion 

ary 

ex- 

Deu- 

in- 

ted, 

able 

ipid 

em 

gh 

pril | 

for 

ete 

re- 

but | 

as | 

in | 

ge, 

an 

is. 

led 

ek 

gs 

8, 

nd 

he 

nt 

Ss 

a- 

er 

h- 

€ 

~ 

1S 

it 

f 


American Journal of Surgery 
44 Anesthesia Supplement 


MENNELL—INTRACRANIAL SURGERY. 


Aprin, 1924. 


we are on rather more than good hypothetical 
ground. 

This point has been stressed, perhaps to an un- 
necessary degree, because I believe it wise to 
have a clear conception of the practical difference 
between an hypothetical cause, reasonable as it 
may be, and an actual cause proven beyond the 
peradventure of a doubt. Exact proof then is 
still wanting. But the clinical evidence is good 
and, for the present, it establishes a valuable 

_ working hypothesis. 

Having this conception, one will not be so 
prone to make enthusiastic and extravagant 
promises of the good effects on a systemic condi- 
tion to be derived from the removal of bad teeth 
One will rather urge the removal of such foci as 
a measure of cleanliness and good hygiene, with 
the assurance that, following the Hypocratic 
axiom, it will do no harm and may do some good. 


CONCLUSIONS. 

We may sum up with two conclusions: 

first, that the incidence of 50 per cent of our 
alveolar infections presenting some lesion of 
heart, kidney, or blood vessels, should establish 
this as a class of patients with more operative 
risk than is ordinarily assumed to be the case, 
and that they are distinctly entitled to a thorough 
preliminary study before undergoing operation. 

Second, that if we can offer but little or no defi- 
nite scientific proof that there is a direct casual 
relationship between tooth root infection and 
cardio-vascular-renal disease, we may, perhaps, 
from a practical standpoint, be justified in as- 
suming it. 

1019 Broap STREET. 
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ANESTHESIA IN INTRACRANIAL 
SURGERY.* 


Z. MENNELL, M.B. (Lond.), M.R.C.S. (Eng.), 
L.R.C.P. (Lond.) 


Senior Anesthetist and Lecturer on Anesthetics, St. Thomas's 
Hospital; Anesthetist to the National Hospital for 
the Paralyzed and Epileptic, Queen Square. 
Lonpon, ENG. 


Gentlemen, I should like in the first place to 
convey to you the good wishes of the Royal Society 
of Medicine of London, and of the Staff of St 
Thomas’s Hospital, both of which I have the hon- 
our of representing officially at this Congress. Let 
me also express my personal appreciation of the 
honor which you have done me by inviting me to 
read a paper upon some aspects of the work which 
I have been doing during the past twenty years. 
We Englishmen are not the travelers that you are, 
and if we think the few hundred miles between 
London and Edinburgh quite a long journey, you 
may imagine the awe with which we contemplate 
the journey from London to Chicago, and how great 
a stimulus is required to cause us to undertake it. 
To me your cordial and flattering invitation pro- 
vided the necessary stimulus, and | trust that you 
may regard my presence here as evidence of my 
appreciation. 

Your energetic Secretary, Dr. McMechan, evi- 
dently reads the Reports of foreign Societies, and 
it seems that in perusing the Reports of the Royal 
Society of Medicine he came across a paper which 
I read in 1922, on Anesthesia in Intracranial Sur- 
gery, for it is at his suggestion that I propose to 
address you on the same subject. Much of what I 
then wrote is incorporated in the paper which I 
now present to you, for opinions then expressed 
remain unaltered, and my practice unchanged, ex- 
cept that I now employ a newer and more conven- 
ient apparatus. This apparatus, which has not hith- 
erto been exhibited, I have brought with me for 
your inspection. I must also thank Mr. Percy Sar- 
gent, of St. Thomas’s and the National Hospital, 
Queen Square, for permission to publish observa- 
tions and express opinions about so many of his 
~ *Special address delivered during thé Second Annual Congress of 
the National Anesthesia Research Society in Joint Meeting with the 


Interstate, Mid-Western and Chicago Anesthetists, Auditorium H 
Chicago, Ill., October 22-24, 1923. 
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cases and for his great help in preparing this paper. 
| should like to emphasize the fact that the neces- 
sity of coordination between Surgeon and Anesthet- 
ist is nowhere more in evidence than in dealing with 
these serious, difficult and sometimes almost des- 
perate cases. 

During the war the authorities made me a sur- 
geon, gave me 150 surgical beds at St. Thomas’s 
and I had perforce to do a large amount of operat- 
ing. My friends tell me I became an expert, and 
at their instigation and eventually of necessity I 
performed most of the major operations in surgery, 
including many intracranial and spinal explorations. 
It was only during this time I fully realized how 
much depended on an efficient anesthetic, how the 
most difficult abdominal or intracranial manipula- 
tion became comparatively easy when this was se- 
cured, and how a bad anesthetic completely marred 
al efforts at surgical efficiency. 

EssENTIAL PROBLEMS. 

The administration of anesthetics for intracranial 
operations presents problems which differ in many 
and essential respects from those concerned with 
the induction and the maintenance of anesthesia fot 
operations elsewhere, as both the disease for which 
the operation is performed, and the operative ma- 
nipulations, have a direct and often a very profound 
effect upon the medullary centers. 

These centers are accustomed to adapt themselves 
easily and efficiently to the normal variations of in- 
tracranial pressure. The adaptations rendered ne- 
cessary—if life is to be preserved—by gross chang- 
es of pressure impose a strain upon the compensa- 
tory mechanism, which may readily enough be 
borne when those changes are brought about slowly, 
but which may cause a fatal breakdown if they 
occur suddenly or rapidly. 

The anesthetist must be familiar with these dif- 
ferent phases if he is to maintain anesthesia with 
confidence and safety during an intracranial opera- 
tion. 

Horsley Methods.—My experience of this spec- 
ial work, on an extensive scale, began in 1904 with 
the late Sir Victor Horsley, for whom I had the 
advantage of giving some hundreds of anesthetics. 
Horsley had his own ideas about anesthetics and 
the methods by which they should be employed, and 
although I have now completely abandoned these 
methods, I am bound to remember with gratitude 
the physiological reasoning on which they were 
based. They were undoubtedly well adapted to his 
peculiar methods of operating. 

In the first place he insisted upon the employment 
of chloroform, as being associated with less hemor- 


rhage, particularly when administered in combina- 
tion with abundant oxygen, the latter diminishing 
venous pressure and consequently minimizing the 
amount of blood lost from veins and capillaries. 
To this, and to his extraordinary rapidity, he 
trusted for a minimum of bleeding rather than to 
the more painstaking and slower means of securing 
hemostasis adopted by other surgeons.’ Recognizing 
the danger of overdoses of chloroform, he insisted 
upon the employment of the least possible quantity, 
sufficient only indeed to keep the patient still 
enough to allow of the performance of the operation. 
For this purpose a special form of suction inhaler, 
known as the Vernon-Harcourt, was devised, its 
aim being to supply to the patient air or oxygen 
charged with a known percentage of chloroform 
vapor, which could be increased or diminished at will 
up to a 2 per cent vapor, as the various steps of the 
operation demanded a more or less profound degree 
of anesthesia. For some years, from 1904 onwards, 
I employed this Vernon-Harcourt apparatus at the 
National Hospital, following the practice of Dudley 
Buxton and Powell at that hospital. Now, how- 
ever, I never use chloroform for a head case, and I 
will indicate the various methods which I have suc- 
cessively employed, my reasons for changing and 
for believing that my present, practice is best. 


SpeciAL DIFFICULTIES. 

In addition to the special dangers mentioned, 
special difficulties are also encountered in this class 
of work. The position of the patient which the 
operation demands, and the necessary covering up 
of the face with towels obligatory, for example, in 
the pituitary operation, interfere with a free air- 
way; this adds to the difficulties which may already 
exist owing to interference with the respiratory 
center, whether by reason of the general intracranial 
pressure or of the situation of the lesion to be at- 
tacked. All these difficulties and dangers are at a 
maximum in cerebellar operations. When chloro- 
form was used the anesthesia had to be extremely 
light, so much so that it was customary at the Na- 
tional Hospital for a male nurse to be alloted for 
restraining the patient’s movements, not only when 
the sensitive skin was being dealt with at the begin- 
ning and end of the operation, but often through- 
out its whole duration, and it was common for the 
patients to complain of “dreams” after the opera- 
tion. 

I believe the explanation of the great danger of 
chloroform in cerebral surgery to be as follows: 
Owing to the comparatively small flow of blood 
through the brain when the intracranial pressure is 
much raised, a higher percentage of chloroform in 
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the blood is necessary in order to secure anesthesia that I soon abandoned its use in these cases in favor Alt 
than when the intracranial tension is normal. Di- of hedonal. The success of an ether infusion jn did nc 
rectly the pressure is relieved by the opening of the general surgery is also dependent upon the free use a free 
dura, an enormous increase at once takes place in of preliminary narcotics given hypodermically; genate 
the volume of blood flowing through the brain, so Morphia and hyoscin are to my mind absolutely § possib 
that a dangerous and even lethal dose of chloroform contra-indicated in cases where intracranial pressure Jong t 
suddenly bathes the medullary centers. That some- exists, as they depress still further the respiratory to the 
thing of this’ nature occurs is evident, as the depth centers of the Medulla. value 
of anesthesia undoubtedly increases directly ‘the In 1912, I -published in the Transactions of the stages 
dura is opened and this applies to all the anesthetic Medical Society an account of fifty-six intracranial condit 

_agents which I have used. This explains Horsley’s operations done under hedonal anesthesia: at the regulz 
rule, “no more chloroform when the bone has been International Congress of Medicine in London, in these 
removed.” There is no need to emphasize the ad- 1913, a further series of twenty-nine; and I have conne 
vantage which other anesthetics have under such records of another twenty-seven given since that the bi 
conditions over chloroform in ensuring a much time, making in all 112. Hedonal is methyl-propyl- durin, 
greater margin of safety. carbonal-methane and hence closely allied to leadin 

With chloroform the lightness of the anesthesia, veronal. I use a 0.75 per cent solution in normal 
the continual alarm associated with it, the frequent saline which is passed through a dropper at a tem- Fre 
changes of position, and the occasional necessity for perature of 105° F. to a cannula inserted into the trache 
resorting to artificial respiration were not conducive internal saphenous vein where it passes over the mal- time 
to good surgery. After all proper hemostasis is the leolus, at the rate of 100 c.c. every three minutes, this 1 
business of the surgeon, who should depend less up- Usually 300 c.c. renders the patient unconscious and war, 
on the low blood-pressure of chloroform narcosis when 400 c.c. have been given the incision can be it for 
and rapidity of operation to minimize the loss of made; directly this has been done the rate of flow and | 
blood than upon the deliberate arrest of hemorrhage can be cut down to about 30 to 60 drops per minute, a nec 
as it arises. The deeper anesthesia compatible with which rate must be maintained throughout the oper- fectly 
safety which ether offers, led me next to adopt the ation. obtai 
following method: having induced anesthesia with Personally, I had no trouble with hedonal when positi 
chloroform up to the point of muscular relaxation, used in these cases, but the technic was very tire- of fle 

I substituted ether for chloroform, still using the some, it was expensive, and when used for general be in 
Vernon-Harcourt inhaler, at the same time using a surgery was open to considerable criticism, chiefly Or 
plentiful supply of oxygen; there was, however, owing to the fact of faulty technic, and its use in is be 
free salivation, as at this time atropin was not used unsuitable cases. such as operations about air pas- the s 
to any extent before operation, and the anesthesia sages. wre 

.was dependent upon the respiration. I often used Among these 112 cases only one death occurred the c 
this method when working for Horsley without ad- within twenty-four hours after operation, and that is nc 
verse comment from him, and certainly scares ‘were could not be properly attributed to the anesthetic. abser 
of less frequent occurrence. When the war came, hedonal, which was a German surec 

Later, again, I used ether in a Junker’s inhaler, product, was unobtainable, so that its use came to occul 
to which I attached an oxygen cylinder, the tube of a sudden end. I have not used Isopral for a head can 
the Junker passing under the towels and leading to case, and my experience of it in other cases does in al 
an ordinary Junker mask. This cannot be called not encourage me to try it, although there have been most 
open ether, as there is a very considerable amount favorable reports of its use from the continent. The 
of rebreathing under towels which are always wet Altogether I have used alcohol infusion in be- entir 
from the constant saline irrigation. tween 50 and 60 cases, nine of these being for intra- iq 
INFUSION ANESTHESIA. cranial operations. The strength of solution varies high 

The mechanical difficulties of administering any between 10 per cent of absolute alcohol in norinal fratr 
anesthetic, which depends upon respiratory effort saline for induction to 2 per cent for the maintenance geon 
sufficiently strong to draw the vapor through an ap- of the anesthesia. It is perhaps unnecessary to add 
erati 


anesthesia. At first a 5 per cent solution of ether hemolysis. It is useful in children and I used it in V 
in normal saline was employed in this manner, but preference to chloroform in cases where the b!ood dent 
the difficulty of keeping the ether from boiling off pressure was low: in adults the dosage varies enot- om 

it 


from the saline at body temperatures was so great 


mously with the habits of the individual. 
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Although naturally the use of infusion anesthesia 
did not do away with the necessity of maintaining 
qa free air-way and keeping the blood properly oxy- 
genated, its utility was obvious on account of the 
possibility of maintaining a quiet anesthesia for a 
jong time with safety to the patient and convenience 
to the surgeon. It also impressed upon me the 
value of knowing the blood-pressure at the various 
stages of the operation in estimating the patient’s 
condition. I have blood-pressure records taken at 
regular intervals during the operation in nearly all 
these cases. A word of warning is necessary in this 
connection. The artificial and transitory raising of 
the blood. »rzssure by the constant supply of fluid 
during the operation might be a source of danger in 
leading to a false estimate of the patient’s condition. 

INTRATRACHEAL ETHER 

From infusion anesthesia, I passed on to intra- 
tracheal ether, which I had been using for some 
time in other types of work. At first I only used 
this method intermittently before and during the 
war, but for the last few years I have been using 
it for all cerebellar, pituitary and high spinal cases, 
and I consider it to be of the utmost value, if not 
a necessity, in many such. By this method a per- 
fectly safe, quiet, and prolonged anesthesia can be 
obtained. The patient can be placed in almost any 
position; in cerebellar cases, for instance, a degree 
of flexion of the neck can be obtained which would 
be impossible with any other method of anesthesia. 

Once the patient is in position and the operation 
is begun, the anesthetist can be completely out of 
the surgeon’s way, and is free to make blood-pres- 
sure and other observations. When, as is usually 
the case, constant saline irrigation is employed, there 
is no danger of drowning, since there is complete 
absence of respiratory movement. The surgeon, as- 
sured that no sudden fall of blood-pressure will 
occur so long as he controls hemorrhage properly, 
can carry out the operation without haste, and can 
in all but a very few instances, complete even the 
most formidable cerebral operation at one sitting. 
The objectionable two-stage operation has almost 
entirely disappeared. 

The comfort with which cerebellar, occipital and 
high cervical operations can be conducted, makes in- 
tratracheal ether the ideal anesthetic from the sur- 
geon’s point of view, and it is no less advantageous 
from that of the patient when safety during the op- 
eration and comfort afterwards are considered. 

Vomiting.—One of the most embarrassing acci- 
dents which may occur during an intracranial opera- 
tion is vomiting, which leads to protusion of the 
brain and venous hemorrhage. Vomiting can more 


certainly be avoided and more easily controlled by 
the intracheal than by any other method. 

With temporal and parietal operations there is 
less necessity for the employment of the intratra- 
cheal method, and in these cases I often give ether 
and oxygen by means of Woolf’s bottle with a two- 
way stop cock. When using this method in these 
cases I always keep one hand on the jaw, and so can 
feel any attempt at swallowing, which I regard as 
the call for a slight increase in the strength of the 
ether, any rapid increase causing vomiting. I fre- 
quently stop the anesthetic and simply allow oxygen 
or air to run through the by-pass until this early 
swallowing occurs. 

Blood-Pressure.—I judge of the patient’s condi- 
tion by the blood-pressure and pulse, a quickening 
of the pulse always preceding a fall in blood-pres- 
sure. The color of the blood can be seen in the 
operation wound and in the nails of the hand. 
When the blood-pressure falls, in these cases fre- 
quently from loss of blood, less anesthetic must be 
given, but I regard this fall as inevitable when the 
dura is opened and at the same time anesthesia 
deepens. I always regard the sagging away of the 
brain from the skull of serious import when asso- 
ciated with an increasing pulse. This fall in some 
cases may come on very rapidly, and the pulse dis- 
appears at the wrist; pulsation can, however, be seen 
in the brain and can readily be brought back at the 
wrist by applying gentle manual pressure on the 
brain. I do not regard stimulating drugs of any 
value in such a condition, but after the flap has 
been replaced, if the blood-pressure continues low, 
I give large doses of camphor and if necessary, 
gum-infusion of one pint or less, never more, as 
this additional fluid seems to render edema of the 
brain a more common sequel to operation. This 
I believe to the greatest argument against an in- 
fusion anesthesia. 

Successive generations of Resident Medical Offi- 
cers at the National have convinced me, for this 
reason, that larger infusions given with the idea of 
overcoming postoperative shock are futile. Eleva- 
tion of the head, quiet, warmth, and since the pres- 
sure on the medulla has been relieved, morphia, are 
what we rely upon. Horsley used to give coffee by 
the rectum as a restorative, useful, perhaps after 
chloroform, but I cannot think of any value after 
ether; these ideas take a long time to die out, and 
it is only quite recently that a fatal result occurred 
after such an injection as it acted as an enema. 

Brain TuMoR OPERATIONS. 

Frontal lobe tumors rarely cause difficulty as this 

lobe is now explored by means of glass retractors 
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through a temporal opening. But when it is neces- 
sary to raise the frontal lobe for exploration of the 
pituitary fossa, the incision is carried through the 
eyebrow, and intratracheal anesthesia becomes prac- 
tically a necessity. In such cases, when the frontal 
sinus is opened, blood and irrigating fluid are liable 
to cause trouble by collecting in the nasopharynx, 
unless an intratracheal catheter is used. 

Cushing’s position, namely with the patient com- 
pletely prone, the forehead being supported on an 

outrigger, is now seldom adopted for cerebellar op- 
erations; when it is used I tie the intratracheal cath- 
eter to the teeth, and with a dental prop in position, 
never have any trouble with the air-way. Mr. Sar- 
gent and Mr. Armour now employ a semi-prone 
position with extreme flexion of the neck, which 
makes the administration of the anesthetic by any 
other method almost impossible as the point of the 
chin is jammed on the chest and a sandbag placed 
directly under the chest and axilla. A mechanical 
airway is useless, as the anesthesia must always be 
kept too light for one to be tolerated. 

When a tumor has to be removed from the cere- 
bellum or lateral recess, serious trouble should 
always be anticipated. Direct disturbance of the 
medullary centers is liable to occur and a transitory 
severe fall in bood-pressure almost always occurs. 
I have often noticed the radial pulse disappear com- 
pletely while the surgeon is exploring the lateral 
recess and return directly this exploration has 
ceased. In these cases the added danger attending 
the use of chloroform is apparent, and when it was 
employed, resort to artificial respiration was com- 
monly necessary. But I have had no such difficulty 
when using intratracheal ether, and the method now 
used by Mr. Sargent of removing these tumors by 
means of a suction apparatus, after they have been 
broken up within their capsule, greatly lessens the 
dangers. In these cases the falling away of the 
brain from the skull is a poor guide as to the con- 
dition of the patient, for when there is a high pres- 
sure the ventricle is usually tapped in order to render 
access to the lateral recess more easy. The risk of 
these cerebellar operations is very serious, and un- 
less the anesthetist has had considerable experience 
of them, the patient’s condition may appear so des- 
perate that the anesthetist m2, be tempted to stop 
the surgeon unnecessarily. ‘Che radial pulse may 
be impalpable for as long as twenty minutes with- 
out any serious harm resulting; the patients usually 
recover quickly and show. no bad effects. The depth 
of the anesthesia is extremely important; the lighter 
it can be kept the hetter, but it must be deep enough 
to prevent any possibility of movement of or vomit- 


ing during manipulations so close to the medulla, 
In these cases I do not myself use the corneal reflex 
in estimating the depth of the anesthesia, but to 
those who do, it may be well to point out that a 
diminished or absent corneal reflex on one side may 
constitute one of the symptoms of the lesion for 
which the operation is being done. 

Such delicate operations as trans-ventricular re- 
moval of basal tumors and removal of the choroidal 
plexus for hydrocephalus call for most careful work, 
especially in babies; for adults I use the intratrach- 
eal method, and for infants I give ether through 
another apparatus by the plenum method. 

TRIGEMINAL NEURALGIA. 

Gasserectomy I now rarely see, as the operation 
of division of the sensory root of the fifth nerve has 
replaced that of removal of the ganglion. In a dif- 
ficult case the operation may be very tedious, and as 
the patients are almost always elderly people with 
diseased arteries, special care is necessary, and it is 
not advisable, if any symptoms of shock appear, that 
the operation should be continued. The patients are 
usually bad subjects, and are frequently broken in 
health by pain and drugs. 

Here I will refer to the injection of alcohol into 
the various branches of the fifth nerve for the relief 
of trigeminal neuralgia. For some years I have 
been using a light chloroform anesthesia, and the 
method I adopt is the following: I first insist on 
silence in the room throughout the whole procedure, 
and then induce in the ordinary way with a mask 
while talking to the patient. I tell him that his 
pain will soon be better if he will go on breathing in 
and out, and that he will soon go off. Directly 
anesthesia has been established I remove the mask, 
and let him come round, talking to him the whole 
time, and when the needle is exploring for the fora- 
mina, ask him if he has pain, repeating what I said 
when inducing. He will always react when the 
needle finds the nerve, and in a favorable case will 
almost tell the surgeon when this occurs; it may be 
even possible to tell whether anesthesia of the skin 
has been produced. I then give more chloroform 
when the injection is over, talking in the same way 
and again produce anesthesia. This has the effect 
of blotting out all recollection of the injection, and 
any sensation of pain afterwards. No one else 
should be allowed to speak at any time during the 
operation, and my only failures to blot out memory 
have been due to the non-observance of this essen- 
tial, when the patients have remembered the opef- 
ator remarking he has found the spot. 


A word of warning may be given as regards the 


eye. The corneal reflex is abolished, or at any rate, 
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the cornea becomes less sensitive when the injection 

is successful; great care must therefore be taken 

in testing for this reflex, as the cornea may be easily 

damaged and ulceration result. A lubricant must 

always be put in the eye after the injection is over. 
OTHER PROCEDURES. 

A common operation since the war has been the 
repair of a bony opening. As the dura is not, as a 
tule, opened during this operation, it calls for no 
special comment. With high cervical laminectomies 
many of the advantages attending the use of intra- 
tracheal ether in cerebellar operations are present, 
with the additional advantage that the dura can be 
more easily opened without injuring the arachnoid, 
in the absence of respiratory movements. This very 
materially assists the surgeon to locate a tumor or 
to deal with the nerve roots. Cushing’s cerebellar 
position is often adopted in these cases. 

CoNCLUSION. 

A large experience of anesthetics for tumors of 
the brain cannot fall to the lot of many, since the 
cases operated upon at any general hospital are com- 
partively few in number.’ I have been singularly 
fortunate in having had the opportunity of giving 
a large number of these interesting anesthetics. 

I have given anesthetics to over 400 tumor cases 
for Mr. Sargent alone, in addition to many for Mr. 
Armour, Sir Victor Horsley, Sir Charles Ballance 
and other surgeons. These are tumor cases only 
and are in addition to hundreds of others for simple 
decompression, abscess, repairs, hydrocephalous and 
other conditions. 

It is upon the experience of these cases that I 
tnhesitatingly choose ether at the present time as 
the best anesthetic for employment in cerebral sur- 
gery, and ether given by the intratracheal method in 
the vast majority. 

I claim nothing original for the intratracheal ap- 
paratus I use. The machine is easily portable, and 
the motor will run on any constant or alternating 
current from eighty to 240 volts. It has run for 
eighteen hours on end without getting hot. 

I use a two-way stopcock when giving ether and 
oxygen. There is no need to warm the vapor, as 
the tubes are long, and the temperature of the vapor 
is that of the theater by the time it reaches the 
patient. 

One of the main objects to be aimed at is that of 
giving a constant dose, and in these cases especially, 
the minimal dose, which is compatible with efficiency. 
Any change in the strength of the vapor must be 
extremely gradual. A free air-way, a plentiful sup- 
ply of oxygen, and a very close cooperation between 

surgeon and anesthetist are essential. 
8 Hype Park TERRACE. 


ANESTHESIA IN BAD OPERATIVE RISKS.* 
Everett A. Tycer, M.D., 


Anesthetist to Hahnemann Hospital. 
PHILADELPHIA, Pa, 


It frequently happens, in the practice of a surgeon, 
that patients present themselves for operations whose 
general condition precludes surgical interference on 
account of damaged heart, kidneys, blood, lungs, or 
other causes. Many of these patients have either 
been refused operation, thus denying them, possibly, 
their only chance to live; or the operation has been 
done with a fatal termination at the time, or several 
days later. It is not my contention that all such cases 
can be saved, but it is our belief that many can be 
safely operated following a proper preliminary ex- 
amination and treatment, together with gentle scien- 
tific surgery and expert anesthesia. Let us briefly 
dispose of the surgery, in as much as the other items 
are so closely related to the practice of anesthesia 
that they are often included in the work of the anes- 
thetist. 

The surgery should be done as rapidly, but as 
gently and completely as is compatible with the pa- 
tient’s risk of life, and as indicated by the anesthet- 
ist’s constant observation of the pulse rate and qual- 
ity and blood pressure readings. We certainly are 
not in favor of slashing, mauling surgery as is seen 
in some of our large clinics. 

As we also believe that the practice of anesthesia 
comprehends the preliminary examination and treat- 
ment of the patient, let us consider the latter espec- 
ially. It must not be forgotten, however, that the 
examination of the heart, lungs, kidney and blood 
chemistry of the patient, is a prerequisite to proper 
treatment. It is the duty of the anesthetist to make 
as much of the examination as is practical, especially 
if it is not done by the internist and pathologist. 

DAMAGED MyocarpiIuMm. 

Digitalis —One of the most frequent complicating 
factors for a successful operation is a damaged myo- 
cardium. This was often recognized formerly, but 
nothing was done to alleviate it or to put the pa- 
tient’s heart in a condition where it could withstand 
the shock of an operation. Recently, we have been 
able, by the proper use of digitalis tincture, over a 
period of a few days to a month, to prepare a seri- 
ously damaged heart muscle so that it has success- 
fully withstood one, and frequently two to three 
operations. It has been our custom to start the pa- 
tient on 10 minims of the fat free tincture of digi- 
talis three times a day. We rarely go above this 
~~ *Read during the Second Annual Meeting of the Southern Associa- 
tion of Anesthetists, in conjunction with the Southern Medical As 


sesiation, Burlington Hotel, Washington, D. C., November 12-14, 
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dose, but prefer rather to spread the dose over a 
longer period of preparation. This is given until we 
are able to slow the heart rate down to 90 at least, or 
preferably 80, if that can be accomplished. It has 
been our observation that the blood pressure ratio 
does not seem to materially improve under this treat- 
ment, so that we have had to ignore this guide in de- 
termining the time for operation. Besides the pulse 
rate we have been able to use the electrocardiograph 
in some few cases to determine when digitalis satura- 
tion has been reached. 

This treatment is of special value in patients suf- 
fering with hyperthyroidism, who, as is well known, 
often exhibit concomitant damaged myocardia. The 
excessive work, done by the heart muscle in these 
cases, is often more than even a normal myocardium 
can stand, hence a drug that will act as digitalis does, 
slowing the heart and giving the heart muscle a 
longer period in which to receive oxygen and nour- 
ishment, is of real value to these patients. We have 
also found digitalis of real value in at least 75 per 
cent of the patients presenting themselves for pro- 
statectomy. One of the most outstanding examples 
of the good to be derived from this drug was in a 
patient who had a preliminary operation done at an- 
other hospital and was then discharged. Besides a 
badly acting heart, he had chronic bronchitis and 
emphysema. After about one month of digitalis in 
all, he was successfully operated by first and second 
stage of prostatectomy. Another outstanding ex- 
ample of the efficiency of the drug was in a case of 
fracture of the femur in a patient aged 80 years. On 
admission to the hospital she exhibited a damaged my- 
ocardium, but after a week of digitalization, she was 
successfully treated on a Hawley table, the procedure 
requiring about 45 minutes of anesthesia. 

Morphin.—Another of our sheet anchors in the 
bad operative risks is morphin. We believe absolute- 
ly in the use of morphin as a preliminary to all oper- 
ative procedures of any moment on adults, unless 
such patient is so toxic that his psychic functions are 
obtunded. This drug has a very salutory effect in 
patients with weak hearts, because it lessens the drive 
of fear on an already overworked heart. We give 
one or more doses of morphin plain, or morphin and 
scopolamin, or morphin and atropin, so that the pa- 
tient is somewhat “dopy” thus alleviating fear. This 
has enabled us often to take a nervous patient to the 
operating room with a pulse rate of 72 to. 84— instead 
of 114 to 120 or higher, and frequently not have the 
pulse rate exceed 72 to 84 throughout the operation. 
In cases of hyperthyroidism, we believe it to be crim- 
inal to operate without morphin. These patients can 


tolerate large doses of morphin on account of their 
high metabolic rate; the morphin also helps to de- 
crease the metabolism. Morphin has a further bene- 
ficial effect in eliminating the possibility of psychic 
shock, which is more of a factor in bad surgical re. 
sults than is sometimes realized. 


OTHER CONDITIONS. 

In cases of damaged kidney, which of course often 
complicates a damaged myocardium, we have found 
it best to pursue a course of treatment which will 
tend to increase the urinary output, as shown not 
only by the amount of urinary excretion, but also by 
diminution of the amount of urea in the blood. This 
is accomplished by the use of digitalis when indicat- 
ed for the heart, by the use of large quantities of soft 
waters, such as Buffalo Lithia, and by the use of 
hexamethylenamine. It is sometimes necessary to 
put fluid in by hypodermoclysis or intravenously. 

In regard to the blood we have little to treat ex- 
cept forms of anemia, and we have found in cases of 
long standing anemias that the only treatment of real 
avail is a blood transfusion because the blood making 
tissues are also depleted. In these cases the use of 
saline or other solutions merely increases the blood 
volume, but does not add any of the necessary oxy- 
gen carrying elements to the blood stream. How- 
ever, in cases of recent anemia, such as are due to 
hemorrhages, it is of benefit to use saline or tap 
water or such solutions by hypodemoclysis or intra- 
venously previous to operation. 

Hemorrhage during the operation, if severe, should 
be treated immediately, i. e. while the operation is 
still in progress, with fluid intravenously. It is Mc- 
Kesson’s rule to give enough fluid to bring the sys- 
tolic pressure back to either 10 m.m. of what it was 
at the beginning of the operation or to within 10 
m.m. of the patient’s normal, if that is known. 

Frequently patients present who have been dehy- 
drated and starved, thus making them bad risks. In 
treating these patients we force fluids by the mouth, 
rectum, hypodermoclysis or intravenously or to- 
gether. With this we feed a high carbohydrate diet 
until we have proper urinary output, absence of ace- 
tone and diacetic acid in the urine, and as nearly nor- 
mal blood chemistry findings as we can obtain. 

In disease of the lungs, there is nothing we can do 
in the way of treatment as a preliminary to operation, 
but it is necessary to make the lung condition a defi- 
nite basis for the selection of the anesthetic agent. 
Of this we will say more later. 


SELECTION oF ANESTHETIC. 
Another factor often forgotten in bad operative 
risks, is the unnecessary lengthening of the preopet- 
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ative anesthesia. We recently read a report of sur- 
gical proceedings in a good hospital, in which the 
preoperative anesthesia of ether consumed from 20 
to 45 minutes. This is absolutely inexcusable and 
unwarranted. With a patient properly narcotized 
with morphin, it is possible to place him directly up- 
on the operating table before beginning the anes- 
thesia. When the patient is in the second stage of 
anesthesia, which is on the average in about five 
minutes, the preparation is commenced. When the 
surgeon is scrubbed and ready, the patient is ready 
for the incision. This consumes on an average of 
‘about 10 minutes. Not one patient in a hundred 
will object to this procedure and many never remem- 
ber going to the operating room. ‘This of course 
cannot be accomplished by the tyro anesthetist. Fur- 
ther than the reduction in the amount of the anes- 
thetic agent taken, which means a shorter recovery 
period with ether, is the lessening of the shock by the 
decrease in the amount of handling an anesthetized 
patient, also lessening the opportunity for exposure 
and so-called ether pneumonia, because the change 
from carrier to table is made in the warm operating 
room. 

{t may seem one-sided, but recently we have been 
limiting our choice of the anesthetic almost exclusive- 
ly to nitrous oxid-oxygen. It is true that ether can 
be given to patients with damaged hearts and dam- 
aged lungs, if given with a great deal of care, but 
there are chances even then of postoperative compli- 
cations due to the ether. In already damaged lungs 
or kidneys, or heart muscle or blood, it often does 
not need much beside the trauma and shock of opera- 
tion to put one of these organs entirely out of com- 
mission, hence when we have at hand an anesthetic 
agent that is known to have no lasting effects on the 
heart and no irritating effect on the lungs, and pro- 
duces no damage to the kidneys, and whose elimina- 
tion from the blood stream is complete within a few 
minutes after operation, we believe that this should 
be our choice, especially in those cases which need 
every chance that can be given them. Nitrous oxid- 
oxygen is of further advantage from the fact that it 
produces a minimum change in raising or lowering 
blood pressure; it can be given to high blood pa- 
tients without any damage, and it can be given to 
low blood pressure patients without further lowering 
the same. There is no age limit for this anesthetic 
except that due to the degree of experience of the 
anesthetist. It is true, however, that nitrous oxid- 
oxygen cannot be given to patients of all ages, espec- 
ially the very young and the very old, with any ma- 
chine, but it is absolutely necessary that a machine 


should be used which is so designed that the gases 
can be put directly at the patient’s nose without any 
effort on the part of the patient. It is furthermore 
essential that the machine be capable of delivering 
oxygen under pressure to the patient so that in cases 
of emergency, artificial respiration can be done with 
the machine. 

Postoperatively it is often necessary to continue 
the digitalis for some days when the drug has been 
used preoperatively. Aside from this, the ordinary 
means of stimulation frequently have to be used, 
preference being given to hypodermoclysis or intra- 
venous solutions or sometimes blood transfusion. 


Of the drugs of most value for immediate stimula- 


tion to the heart muscle, we must not forget caffein, 
sodium benzoate, and another old-fashioned remedy, 
namely coffee enema. 

222 W. RITTENHOUSE SQUARE. 


PURE NITROUS OXID-OXYGEN ANES- 
THESIA FOR ORAL AND SINUS 
SURGERY .* 

E. I. McKesson, M.D., 


ToLepo, OHIO. 


Focal infections are bringing a class of patients to 
operation which in the past often escaped our atten- 
tion. The physician and dentist are concerned about 
the infections from teeth, tonsils, sinuses and their 
consequences. In fact, every exodontist is asked at 
times to remove teeth which are not convicted of in- 
fection, in an effort to eliminate every possible cause 
which heads the patient toward invalidism. On the 
other hand, we still find some dentists attempting to 
save teeth of questionable character in a patient al- 
ready the victim of sequelae. 

There are often differences of opinion regarding 
teeth, tonsils, and sinuses in a given case, but in view 
of the consequences of these infections, one can 
scarcely criticise the physician when he recommends 
radical work to remove a doubtful focus. 

In the same patient, we may have endocarditis, 
arthritis, anemia, relative hemophilia, and a puru- 
lent infection as a result of infection in the mouth or 
sinuses. 

SELECTION OF ANESTHETIC. 


The selection of an anesthetic for these cases 
should have careful consideration. To use an anes- 
thetic which increases the coagulation time in an 
anemic patient with slow coagulation would be a blun- 
der. To inject a local anesthetic in a mouth with 

*Read during the Joint Meeting of the American and Pacific Coast 
Anesthetists with the Section on Anesthesiology of the California 


State Medical Society, and the San Francisco Dental Society, Hotel 
Stewart, San Franciso, June 22-26, 1923. 
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purulent infection is an unwarranted risk. The prin- 
ciples of surgery are violated when the limitations of 
the anesthetic necessitates incomplete drainage by 
extracting only a few of the infected teeth at a 
sitting. 

Still, the inability to use the indicated anesthetic is 
perhaps more responsible for improper selections 
than the condition of the patient. 

TECHNICAL POINTERS. 

Nitrous oxid-oxygen anesthesia possesses many 
properties, which particularly adapt it to the field of 
oral and sinus surgery, and although it has not yet 
reached the place in rhinology that belongs to it, the 
fault has not been in its adaptability, but in a lack of 
knowledge of the mode of administration and its ad- 
vantages for this work. Anesthesia, for all sinus 
surgery, whether done through the nose or mouth, is 
performed under the same general principle of pres- 
sure administration. 

Except for the more formidable operations, most 
sinus surgery through the nose is now performed in 
the office under the partial anesthesia of novocain or 
cocain. Local anesthesia with adrenalin gives a com- 
paratively bloodless field, and permits of the opera- 
tion in the sitting posture. This position, however, 
is also available under nitrous oxid-oxygen, and ad- 
renalin may be used as freely as with local and with- 
out submucous injection. 

For several years, I have routinely employed gas- 
oxygen in all nasal operations in the sitting posture, 
using an oral inhaler and administering the anes- 
thetic under considerable pressure. While the tech- 
nic is no longer new, it certainly is not generally 
known or practiced by anesthetists and surgeons. 
Suitable equipment in the form of inhalers and means 
for regulating the pressures at which the gases are 
delivered into the mouth are of first importance. 
Without these, attempts would be futile. 

The patient is placed in the chair in the erect pos- 
ture, with the head rest adjusted so that the head and 
neck are in line with the trunk or perhaps slightly 
forward. The body is supported by a shoulder strap 
and a pelvic strap or web to maintain this position 
during narcosis. The oral inhaler is applied and 
anesthesia is induced under light pressure, while 
holding the nostrils closed or plugging them tempo- 
rarily with damp cotton. After anesthesia is secured, 
the pressure of the gases in the mouth is raised until 
the patient is unable to draw air through the nose 
upon inhalation while the operation proceeds. A por- 
tion of the exhalations will escape through the nos- 
trils, carrying out with it any pus, and blood which 
may come into the operative field. A portion of the 


exhalation also escapes through the exhaling valve 
of the oral inhaler, except when it is desired to blow 
the nose, when it is momentarily closed. It is always 
a mistake to induce anesthesia with a face inhaler and 
then change to the oral inhaler, since this inhaler js 
not easily applied during anesthesia and the patient 
recovers too much during the change. Beginning 
with the oral inhaler establishes oral breathing, which 
is then easily maintained. I believe that good nasal 
operations can scarcely be done in the recumbent 
posture; at least, it would be a serious handicap to 
the average surgeon and would not lead to the adop- 
tion of general anesthesia, in many cases, with its ad- 
vantages to the surgeon and to the patient. 

In dental operations, we see gas-oxygen at its best 
and also at its worst, depending upon how it is han- 
dled. The want of suitable equipment either pre- 
cludes its use altogether in dental surgery, or leads to 
substitution of ether and other less desirable agents 
by those who may have the requisite skill to success- 
fully handle their cases without combinations and 
sequences. There are only two contraindications to 
the use of gas-oxygen:—first, the want of an ap- 
paratus capable of meeting the physiological, the 
operative, and the mechanical requirements; and 
second, a lack of knowledge on the part of the opera- 
tor and anesthetist. I believe that no one has shown 


that gas-oxygen directly or indirectly retards the 


healing processes after an operation, and upon the 
basis pointed out in another paper, it is reasonable 
to conclude that structural changes in any tissue may 
not result from its use. In this respect, it differs 
from other anesthetics, local as well as general, and 
this characteristic, together with other properties, 
makes it preferable for any operation requiring an 
anesthetic. 

The signs of anesthesia have been thoroughly 
worked out and its mode of action is pretty well un- 
derstood, but the technic employed to produce and 
Maintain narcosis seems to be chaotic in the minds of 
many dentists. This unsettled technic is due primar- 
ily to the differences in operative technic employed 
by various surgeons, and secondarily to the mechan- 
ical limitations of some appliances for the control of 
the two gases. 


NECESSITY OF PRESSURE. 


The change in technic, from momentary anesthesia 
for the extraction of teeth or the removal of tonsils, 
to one requiring considerable time has necessitated 
the use of pressure to prevent the inhalation of air 
through the mouth. If sufficient pressure is not ob- 
tainable with the appliance used, the dentist is then 
compelled to resort to ether, chloroform, or some 
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other agent to bridge the defect of his apparatus, or 
to abandon general anesthesia entirely, and depend 
upon some one of the local anesthetics. In this way, 
the imperfections of some appliances have lead many 
dentists to the use of mixed anesthesia, sequences 
and local, while others with more efficient apparatus 
accomplish all the refinements of modern oral sur- 
gery under the advantages of a pure gas-oxygen nar- 
cosis. 

We must have the mechanical equipment for main- 
taining an adequate pressure of the gases at the in- 
haler with an enormous range of gas delivery to 
maintain this pressure, under the variable conditions 
of the respirations and the respiratory passages, if 
we are to be able to anesthetize all types of cases for 
oral surgery. 

In the technic of the average dentist, it is safe to 
say that the gases are delivered into the nose at far 
too low pressure and he is, therefore, pretty largely 
at the mercy of the respiratory whims of the pa- 
tient. Those who have developed a certain degree 
of dexterity in packing the mouth with cotton or 
gauze, thus obstructing the ingress of air, however. 
have been able to overcome some of their failures. 
But one must be able to handle any patient without 
packs, if necessary, since such operations as tonsillec- 
tomy and others cannot be done with packs. 

It would be as unreasonable to attempt to prescribe 
the amount of pressure required for a given case as 
it is the proportion of nitrous oxid and oxygen need- 
ed to maintain anesthesia. It may take 5, 10, 15, or 
20 millimeters of mercury pressure; however, 
enough is employed to prevent the inhalation of air 
when the patient inspires, let it be what it will. One 
can ordinarily hear any rush in at the mouth and if 
the pressure is too low, the sound of the flow of 
gases is also a guide as well as the state of anesthesia 
obtained. 


Maintained pressure in the nose also assists re- 
spiration, and it is often needed when operative ma- 
nipulations obstruct the upper air passages. It fur- 
ther tends to keep blood teeth and fragments out of 
the trachea and deepens narcosis where the pressure 
employed is 10 to 20 millimeters with a well-packed 
mouth so that this added pressure actually reaches 
the blood stream. 

In stressing those factors which are causing the 
dentist most trouble—light anesthesia—the tendency 
to begin operation too early and to hurry through 
is responsible for many annoyances. Not only should 
the operation be thorough and deliberate, but the 
induction should be completed before beginning to 
operate. 


MANAGEMENT OF DrFFICcULT PATIENTs. 


The management of difficult subjects requires 
some special consideration, since they may be encoun- 
tered unexpectedly. A patient, who is not sufficient- 
ly narcotized by the usual induction or primary sat- 
uration, may relax if merely given more time in 
which to become saturated, but many of these cases 
require a more definite procedure—they require sec- 
ondary saturation and because of their frequent ten- 
dency to large, quick inspirations, more than the 
usual care is needed to exclude air from the air pas- 
sdges, by administering the gases.at a higher pressure 
than usual. 

Through secondary saturation one attempts to 
more thoroughly exclude the oxygen in the brain by 
introducing more nitrous oxid and displacing the 
nitrogen and as soon as this is achieved, to restore to 
the inhalation mixture only sufficient oxygen to cor- 
rect the anoxemic phenomena present at that mo- 
ment and to prevent their recurrence. It consists, 
therefore, of two procedures :—(1), administering 
pure nitrous oxid until sign of approaching fourth 
stage anesthesia develop; (2) in following at the 
next inhalation with one or two breaths of from 20 
to 100 per cent oxygen to correct the anoxemia, then 
continuing by the administration of such a mixture 
of nitrous oxid-oxygen as will maintain narcosis, 
without well-developed . signs of anoxemia. Of 
course, this presupposes instant and’ absolute control 
of the two gases, mechanically. 

If too much oxygen is given in the reoxygenation 
phase, secondary saturation is lost, and the whole 
procedure must be repeated, using less oxygen. As 
a rule, the easier or quicker the signs of fourth stage 
anesthesia develop, the larger will be the oxygen re- 
quirements; and, again, the quicker the return and 
the greater the return from the breath or two of 
high oxygen, the lower the proportion of oxygen 
will be in the patient’s ultimate mixture. 

It is very important that the alcoholic or otherwise 
refractory patient be deeply anesthetized and quiet 
before the operation is begun and this condition is 
always obtainable with care, and with a little more 
time given to induction. 

2226 ASHLAND AVE. 
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THE DESPERATE RISK GOITER IN RELA- 
TION TO OPERATION AND 
ANESTHESIA.* 

Martin B. M.D. 

IrHaca, N. Y. 


This meeting, and many like it about our country, 
give evidence of general professional awakening to 
the importance of anesthesia. The day when the 
anesthesia was delegated to the family doctor or 
hospital intern, most of whose interests and time 
were devoted to other subjects, is passing or has 
passed. It is now generally recognized that the suc- 
cessful management of desperate surgical risks, 
whether from goiter or from other causes, calls for 
selection of anesthetic and judicious administration 
in the hands of an experienced, skillful anesthetist. 
Tn a paper (Jour. Am. Med. Assn., 1922, Vol. 79, 
pp. 1291-1294) familiar to some of you, I empha- 
sized the importance of anesthesia in several types 
of goiter and conditions frequently associated with 
goiter, in which the patient’s condition is truly des- 
perate. The extreme thyroid toxemias; the cases of 
obstruction to respiration from large and especially 
intrathoracic goiters which are occasionally malig- 
nant; and the cases associated with dangerously high 
blood pressure deserve special mention. 


CoNDITIONS AFFECTING SELECTIVE ANESTHESIA IN 
Toxic GOITER. 


In case of extremely toxic goiter, three conditions 
associated with the toxemia must be considered in 
the selection of the anesthetic: (1) extreme general 
nervousness; (2) a crippled heart; and (3) gastro- 
intestinal disturbance. 

Patients with the extreme nervousness of hyper- 
thyroidism are in a truly pitiable as well as desperate 
cordition: They suffer from sleeplessness ; they toss 
about their beds until the skin is worn raw over their 
bony prominences; they are so emotional that they 
burst into tears with slightest provocation. It is evi- 
dent that, in so far as is possible, an anesthetic 
should be chosen which does not add to the excite- 
ment of the patient during induction. This excludes 
ether as a general rule. Nitrous oxid-oxygen some- 
times causes excitement, but if the patient has had 
suitable preliminary medication there is usually little 
trouble. We give a sleeping powder the night be- 


fore and hypodermics of a moderate dose of morphin 
with or without scopolamin or hyoscin the morning 
of operation, before the patient is fairly awake and 
just before going to the operating room. In my ex- 
~*Read during the Second Annual Meeting of the Southern Associa- 


tion of Anesthetists, in conjunction with the Southern Medical As- 
suciation, Burlington Hotel, 
1923. 


Washington, D. C., November 12-14, 


perience so many of these extremely nervous patients 
have a serious dread of operation without general 
anesthesia that, since the introduction of improved 
methods of using nitrous oxid-oxygen I have aban- 
doned local anesthesia in many of the extremely 
nervous, toxic cases. 

Myocardial weakness followed by actual muscle 
degeneration has been shown by Goodpasture (Jowr. 
Am. Med. Assn., 1921, Vol. 76, p. 1545; and Jour, 
Exper. Med., 1921, Vol. 34, p. 407) and others as re 
sulting evidently from thyroid toxemia. Hence, the 
anesthetic chosen should not increase the toxemia 
if it can be avoided. On this ground, too, ether is 
objectionable and nitrous oxid-oxygen has proved 
much more satisfactory. There is little if any evi- 
dence to indicate that nitrous oxid-oxygen causes 
toxemia, although there is frequently greatly in- 
creased hyperthyroidism following operation after 
any anesthesia, probable from psychic stimulation. 
The hearts of many of these toxic goiters are dilated, 
overstimulated, rapid, irregular, and frequently in- 
termittent. It is evident that a general anesthetic 
should be chosen which is not a general circulatory 
stimulant and which will not increase the strain on 
an already crippled vital organ. 

In occasional cases there is a great deal of gastro- 
intestinal disturbance, and these are among our 
worst operative risks. In some there is persistent 
nausea and vomiting; in others, persistent diarrhea 
which does not yield to usual measures or medica- 
tion. It is evident that an anesthetic should be 
chosen which does not increase gastro-intestinal ir- 
ritation. The fact that nausea and vomiting are com- 
mon after ether anesthesia, not common following 
gas-oxygen anesthesia, and rare after local anes- 
thesia points to the relative indications so far as 
these symptoms are concerned. However, the ac- 
companying general nervousness frequently makes 
a combination of local and gas-oxygen our choice in 
such cases. 

It is evident that the extremely high blood pressure 
cases should have some form of anesthetic which 
does not still further raise arterial tension. Unfort- 
unately most general anesthetics do this, and up to 
this time we have operated upon such cases mostly 
under local anesthesia. Chloroform I have consid- 
ered too dangerous and ethylene has not yet been ac- 
cepted as a standard anesthetic. 

PREPARATION OF Toxic GOITER PATIENTS FOR 


ANESTHESIA. 


A most important consideration is the preparation 
of these patients for anesthesia. Through the co- 
operation of the Department of Dietetics of Cornell 
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University we have occasional classes for the high 
jlood pressure patients where the University teacher 
advises as to selection, preparation, and amount of 
stitable foods. Reduction in calories is important 
as most of these people, if they lose weight, will re- 
duce their blood pressure also. The Dietetics De- 
sartment has made out a list which I have had print- 
ed for the use of my patients and, with the coopera- 
tion of the family doctor, it is often possible to get 


Fig. 1—Kocher screen frame and operating table set 
up for goiter operation. Both Kocher frame and ordinary 
frame are shown, with a foot ruler showing 11 inches 
greater distance along the side of the neck with the 

ocher frame. This gives better access for operation. 
Shoulder elevator somewhat raised. The folded blanket 
to support the back is somewhat higher than in actual 
tse. 


satisfactory preparation at home. It is, however, 
very much more difficult to get people to give up cof- 
fee, tobacco, and overeating of favorite foods than 
itis to persuade them of the desirability of a surgical 
operation. If a general anesthetic is given, I prefer 
avery light gas-oxygen analgesia. 

Types oF Cases IN RELATION TO ANESTHESIA. 

Obstructive Cases.—When growths, whether small 
or large, press upon the air passages, we have to deal 
with a difficult problem as concerns anesthesia. 
Many of the deep intrathoracic goiters are worst of 
all. In these cases, too, we have used local anes- 
thesia as a routine, although some may be given a 


general anesthetic without particularly increasing the 
difficulties in respiration. If a general anesthetic is 
given, it should be something from which the pa- 
tient will come out quickly, for these patients usual- 
ly can do a great deal to help themselves. Relaxa- 
tion, even if slight, also often permits the obstruct- 
ing growth to cause more than the usual amount of 
pressure, so any anesthetic from which the patient 
recovers slowly or which causes relaxation should 


Fig. 2—Patient on operating table in position for goiter 
operation. Head well back and shoulders slightly ele- 
vated to give best exposure between chin and sternum. 
Phonendoscope held over apex of heart by adhesive 
straps and tube carried out to ear pieces, so that the 
anesthetist can readily follow the heart’s action during 
operation. Sitting position reduces the venous hemor- 
rhage. Eyes protected. 


be avoided. As with the high blood pressure cases, 
we have occasionally used a light gas-oxygen anal- 
gesia, and it is surprising how satisfactorily it works 
out in the majority of cases. 

Local Anesthesia.—Study of the methods of local 
anesthesia I would especially commend to all who 
are interested in anesthesia problems. For many 
years I have used it and advocated its use, especially 
in desperate risk cases. As to its efficacy in relief 
of pain, the patient should be the judge. Any anes- 
thesia which is not satisfactory to the patient is not 
a real anesthetic at all. In suitable cases we tell the 
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patients that it will be safer to use a local anesthetic 
and that, if not satisfied at any time, if they feel that 
the discomfort, whether mental or physical, is more 
than they care to put up with, an anesthetist will be 
at hand with a general anesthetic to make them com- 
fortable. They are to be the judges as to the efficacy 
of the anesthetic. Recognition of the greater safety, 
efficiency in relief of pain, and the wide field of use- 
fulness of local anesthesia are coming to stay and 


Fig. 3—Showing frame sheet in place and tapes ready 
to tie. The two tapes held up within the frame tie low 
back of the head, holding the sheet securely under the 
chin. The tapes on the side hold the sheet securely down 
to the table. 


coming quite rapidly. It was used alone in many 
cases, or in conjunction with general anesthesia in 
others, in practically all of the clinics at the recent 
meeting of the American College of Surgeons, in 
Chicago. 

Up to this time most local anesthetics have been 
administered by the operator himself, but as is 
known to all of you the preparation of the patient 
and injection of the local anesthetic is now delegat- 
ed to the anesthetist in several clinics. For ten 
years or more, most local anesthetics for my own pa- 
tients have been given by my assistants. This saves 
the operator considerable time and energy. The sat- 
isfactory use of local, like general anesthesia, calls 


for time and study which many surgeons, already 
hard pressed with work, do not care to give to it and 
they would be glad to unload on the anesthetist if 
they could get it well done. In the future I believe 
that many local, as well as general anesthesias will 
be given over to the anesthetic specialist. 
Ethylene.—Thus far I have said little about the 
use of ethylene anesthesia. The careful experimental 
studies of Luckhart and his associates seem to show 


Fig. 4.—The split sheet is carried up on each side of 
the neck and the frame sheet is in position, giving ready 
access to the sides of the neck and perfect protection 
against contamination of the field of operation by breath- 
ing, coughing, sneezing, or vomiting. Grey drapings re- 
duce reflected light and give much less glare than white; 
hence help in identification of tissues in the field of 
operation. 
that it is not a toxic anesthetic and that it does not 


produce degenerative changes in the parenchymatous 
organs or heart muscle. Apparently it does not either 
raise or lower blood pressure or influence the rate of 
rhythm of the pulse. Induction is rapid and comfort- 
able, and relaxation is apparently better than with 
gas-oxygen. However, the most important factor, 
its safety as a routine anesthetic, has yet to be 
proved. The death rate which can be rightly attri- 
buted to the commonly used general anesthetics 1s 
low, and the fact that at least one fatality has been 
attributed to ethylene, with only a little over a thous 
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and anesthesias reported, has lead us to wait until 
further experience has proved its safety. Several 
clinics should report at least 5,000 satisfactory anes- 
thesias before we can consider it as safe as ether. 
The desirable features of this new anesthetic are ap- 
parently so numerous that I suspect that most of us 
feel inclined to use it before its safety is thoroughly 
demonstrated. 


Fig. 5.—The anesthetist’s end of the table: shows 


‘ ample room for any necessary manipulation and ob- 


servation of the patient. The white towel is turned over 
me frame sheet to help the photographer bring out de- 
ils. 


THE POSITION OF THE PATIENT. 


The position of the patient adds a good deal to the 
safety as well as convenience of all operations about 
the neck, especially desperate risk goiters. With 
lowered coagulability of the blood, as has been shown 
by Kocher, confirmed by laboratory tests in my own 
cases, and by others, and with a decided tendency 
to venous congestion in the obstructive cases, the 
bleeding is often troublesome. With the patient sit- 
ting, the amount of hemorrhage is very materially 
reduced and in many instances breathing is less dif- 
ficult. The head must be thrown back to give as 
much room between the chin and the sternum as is 
possible for convenience in operation. However, if 
throwing the head far back causes difficulty in breath- 


ing, it can be modified somewhat. It is also conven- 
ient to turn the head toward the side opposite that on 
which the surgeon is working. It is important to 
make the patient as comfortable as possible on the 
operating table. This is of course especially impor- 
tant when local anesthesia is used. In my opinion a 
good mattress should be used on the operating table 
even if deep, general anesthesia is used, and in any 
case a soft pillow or folded blanket should be so 
placed as to avoid strain on the neck and spine so far 
as this is possible. 

Protection of the field of operation from contami- 
nation, so as to give the operator an unhampered field 
for work and not make it difficult for the anesthetist, 
is best accomplished by the use of the frame and 
special sheet devised by Kocher. Even though the 
patient struggles considerably, or coughs or vomits 
during the operation, we have rarely had any diffi- 
culty in keeping the operative field free from con- 
tamination. The forward bend of the frame gives 
the anesthetist ample room, while the backward curve 
gives the operator ready access to the side of the 
neck. It is important that the tapes fastening the 
frame sheet under the chin and back of the head 
should be tightly drawn and tied; as well as the tapes 
which fasten under the operating table. This frame 
and sheet we find has a wide range of usefulness in 
many operations besides goiter. 


TEAM Work. 


Cooperation between the anesthetist, the surgeon, 
the family doctor, and the patient is especially impor- 
tant in desperate risk cases. The patient’s coopera- 
tion is best secured by a stay of a few days to a few 
weeks in the hospital before operation. This gives 
time to become accustomed to new surroundings and 
acquainted with the hospital personnel. Every ef- 
fort should be made on the part of all concerned to 
gain the patient’s confidence. Cheerfulness and 
kindly consideration from all connected with the hos- 
pital are most important factors. Encouragement 
from the family doctor, with whom the patient is well 
acquainted, goes a long ways. A policy of absolute 
honesty shquld be followed in all dealings with pa- 
tients. If the patient is told that any procedure will 
not be painful and the contrary is true, there is at 
once a loss of the absolute confidence which is indis- 
pensable for best results. The best possible prepara- 
tion in many instances is for the patient to go into a 
ward with a number of others who have passed 
through the experience which they are anticipating 
with such dread, and to be told, by those who have 
personal experience from the patient’s viewpoint, 
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that the anesthesia and operation are not to be dread- 


ed. A number of surgeons have emphasized the im-. 


portance of raising the patient’s morale in such ways, 
and all anesthetists well appreciate that it often 
makes the difference between a quiet induction, easy 
anesthesia, and a comfortable recovery. Coopera- 
tion between the surgeon and anesthetist is especially 
important. In the best interest of the patient, the 
surgeon should be willing to operate without the dish- 
rag relaxation which has been considered so desirable 
by many. If the patient is kept just beyond the 
threshhold of consciousness, he comes out quickly 
in case of difficult breathing or in case one wishes to 
ask him to swallow or speak. Such light anesthesias 
all anesthetists realize is conducive to the best re- 
covery. 
Wuo SHOULD GIVE THE ANESTHETIC? 


Who should give the anesthetic? This is a ques- 
tion about which there has been considerable discus- 
sion. The nurse anesthetist has been in great favor 
in a number of clinics, and possibly the number of 
hospitals using nurse anesthetists is increasing. It is 
true that almost any intelligent person with a little 
training can give a reasonably satisfactory anesthetic 
in many easy cases, and the difficult and dangerous 
cases are fortunately not too numerous; but every 
surgeon meets quite a number of difficult anesthesias 
in the course of a year, and when the day of disaster 
comes, as it almost certainly does come to every man 
of wide experience; it is a great comfort to know that 
the anesthetic end of the table has been under the 
charge of a man or woman of medical training and 
wide experience. Such knowledge of medicine and 
experience cannot be otherwise than helpful in the 
management of many difficulties which are constantly 
developing in the course of anesthesia. Team work 
in surgery I emphasized in a paper before the Sur- 
gical Section of the American Medical Association 
in Los Angeles, June, 1911, (Transactions, Section 
on Surgery, A. M. A., 1911, p. 309). The impor- 
tant place of the anesthetist on the surgical team is 
recognized by all medical men who are personally 
facing an operation under general anesthesia.. In 
order to get well trained, able and ambitious young 
men to take up this work, it is necessary that the fee 
standard shall be commensurate with the value of the 
service rendered. More important still, the anes- 
thetist should have recognition as a specialist. A 
constant survey of the literature is necessary if ad- 
vances in chemistry, physics, and physiology are to 
be applied in anesthesia, and there are plenty of im- 
portant laboratory problems still awaiting investiga- 
tion which might best be undertaken by an anes- 


thetist with considerable clinical as well as labora- 
tory training. It is true that a number of fads and 
considerable useless apparatus have been devised by 
specialists in anesthesia, but it is equally true that 
almost all read advances in anesthesia in the past de- 
cade have been made by professional anesthetists. In 
over fifteen years, practically all of my anesthesias 
have been administered by a few graduated physi- 
cians, who have devoted a large part of their time to 
anesthesia, and who have taken interest in studying 
its problems. These enthusiastic and loyal doctors 
have found in anesthesia not a stepping stone to the 
development of some other specialty, but a specialty 
which has required constant study and effort to keep 
up with modern progress. Fortunately the public as 
well as the profession is coming to realize the im- 
portance and value of the services of a skilled anes- 
thetist, and the more enlightened of our patients in 
many cases now demand such services. 
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Conduction and Infiltration Anesthesia. By MENpbrL Ne- 
vin, D.D.S., Publishers, Dentat ITEMs oF INTEREST 
PusLisHiNG Co., Brooklyn, N. Y., 1923. 

After graduating from the New York College of Den- 
tistry, in 1907, Nevin went through such a series of profes- 
sional experiences regarding the shortcomings of scientific 
knowledge in rendering dental operations safely painless by 
means of local anesthesia, that eventually he was lead to 
study all the dental and medical literature pertaining to anes- 
thesia and begin to develop dependable and simplified methods 
for mastering local, anesthesia. 

The development of less toxic substitutes for cocain en- 
abled oral surgeons, and research workers to become bolder 
in their methods and from simple injections into the gum 
tissue they advanced to intraosseous injection, and finally 
to that most effective technic of all, nerve blocking. 

At the present time the sources of trouble with local anes- 
thesia are connected mostly with the risk of the patient and 
faulty technic. In the hope of adequately describing the 
safest, simplest and best technic, Nevin has written his book. 
Much of the previous literature has been addressed rather 
to the graduate and experienced practitioner and it has, 
therefore, seemed both possible and advisable for Nevin, to 
offer a treatise on this important subject which shall so 
plainly outline the principles involved, and so clearly de- 
scribe the technic which accomplishes the desired result 
with the minimum of danger to the patient, that even the 
undergraduate student may comprehend and readily make 
use of this great method of operating without pain. 

From this viewpoint Nevin has certainly succeeded in 
what he set out to do, for he has presented in logical se- 
quence and exhaustive detail the entire field of the technic 
of conduction and infiltration anesthesia, in such a way 
that it is comprehensible to the average dental practitioner 
for practical use. 

Nevin considers the important anatomical structures and 
landmarks in conduction anesthesia and reviews the neuro- 
anatomy of the trifacial nerve as it applies to the dental 
surgeon, before taking up the methods of blocking the su- 
perior maxillary nerve and its branches, or of making the 
pterygo-mandibular and other intra- and extraoral injec- 
tions. 


(Continued on page 61) 
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APRIL EDITORIALS 1924 


CURRENT EVIDENCE OF PROGRESS IN 
THE SPECIALTY OF ANESTHESIA. 


The ANESTHESIA SUPPLEMENT is in receipt of 
an announcement that Dr. John S. Lundy, of Seat- 
tle, Washington, was selected by Dr. William J 
Mayo, during a recent visit to that city, to take 
charge of the New Department of Anesthesia at 
the Mayo Clinic. It is understood that Dr. Lundy 
was to begin this service about the middle of March. 

For several years Dr. Lundy has been taking a 
special interest in anesthesia and has been a moving 
spirit in the activities of the Seattle Anesthesia So- 
ciety, as well as in a course of instruction in anes- 
thesia to internes and the standardization of anes- 
thesia hospital service on the basis of the N. A. R. 
S. anesthesia records. In the January, 1924, issue 
of the ANESTHESIA SUPPLEMENT a number of 
these records were reproduced showing the manner 
in which the condition of the patient under opera- 
tion can be kept track of. 


It is hoped that in this New Department of Anes- 
thesia at the Mayo Clinic that Dr. Lundy will have 
a big opportunity to materially aid in advancing the 
specialty of anesthesia as well as in the development 
of anesthetists. 


The University of Indiana Medical School has 
inaugurated an 18 hour course in anesthesia for its 
undergraduates and Dr. A. E. Guedel, of Indian- 
apolis, has been appointed to take charge of this 
course and to make it a success. 


The best wishes of 


the Associated Anesthetists go out to Dr. Lundy 
and Dr. Guedel for every success in these opportun- 
ities for splendid service. 

Another indication that anesthetists are striving 
to fulfill their obligations to the profession and the 
public is found in the recent “Report of the Anes- 
thesia Committee of the Polk County Medical So- 
ciety,” made November 27, 1923, and reported in 
the Journal of the Iowa State Medical Society, Feb- 
ruary, 1924. On account of its importance this re- 
port is being republished, herewith, with the hope 
that it will prove an incentive and example for 
other anesthetists and county societies to do like- 
wise. 


Report oF ANESTHESIA COMMITTEE, 
County MeEpicau Society, 
NOVEMBER 27, 1923. 


The committee appointed by the president of the 
Polk County Medical Society to investigate and 
report on anesthesia as practiced in the local hos- 
pitals hereby submit the following report: 

Records at the following hospitals were checked 
as follows: Mercy Hospital—Records, of all major 
surgical cases from January I to June 30, 1923, 
checked by Dr. Russell assisted by the Hospital 
Librarian. Methodist Hospital— Records of all 
major surgical cases from April I to June 30, 1923, 
checked by Dr. Connell, assisted by the Hospital 
Librarian. Lutheran Hospital—Records of all ma- 
jor surgical cases from January I to June 30, 
checked by Dr. Anderson, assisted by the Hospital 
Librarian, 

The Congregational and City Hospitals were not 
checked for the reason the committee considered 
it would yield no additional information. 

The following table represents a combined classi- 
fied report of our findings for the periods above 
mentioned. 


Mercy Methodist Lutheran 
Hospital Hospital Hospital 
Ether anesthesia ...... 332* 328 243 
N,O-O anesthesia ...... 26 30 132 
Local anesthesia ....... 10 17 15 
Chloroform anesthesia . 2 1 4 
Per cent Ether ...... 90 88 62 
Per cent N,O-O ....... 7 7.75 33 
Per! cent 2.5 4 4 
Per cent chloroform ...  .5 25 1 
Per cent administered 
5 70 55 
Per cent administered 
by physicians ..... 95 30(b) 45(c) 
Total No. of surgical 
17(5a) 12(2a) 12(la) 


Per cent surgical 
4.7 3.2 3 


| 

d 

ora- 
by i 
hat 
de- | 
In 
ysi- 
to 
. 
ing 
ors ff 
the 
ty 
ep if 
m- 
in 
E- 
ST 
Cc 
by 
0 
S- 
1s 
or 
y 
d 
e 
r 
0 


American Journal of Surgery 
60 Anesthesia Supplentent EDITORIALS. Aratty 1994 
Per cent mortality in education ] ini ] 
special training, and long expe 
ether cases ........ 3.9 3 4.5 g experience, 


Per cent mortality in 
N,O-O cases ....... 20 10 

(a) Nitrous oxid-oxygen cases. 
bad surgical risks. 

(*) Eighty-five cases which were without surgical or 
anesthesia records were included in the ether series. In 
3 per cent of recorded cases the anesthetic record was 
not completed. In the last month of the period checked 
the records were practically complete, showing a grad- 
ual improvement from the beginning of the year. 

(b) Twenty-two per cent by internes. 

(c) None given by internes. 

(d) This figure represents the mortality rate in an 
-average series of general surgical cases, plus the bad 
surgical risks. 


The following table represents a classified report 
on anesthesia from the records of the Iowa Luth- 
eran Hospital during 1921-1922—and the first half 
of 1923. 


.75(d) 
These were all very 


First six 
1921 1922 months of 1923 

665 686 243 
121 277 (d) 132 
170 257 9 
Chloroform ........ 10 10 4 
956 1240 471 
Per cent ether ..... 68.5 55.8 52. 
Per cent N,O-O .... 12.7 22.7 28. 
Per cent local ..... 17.7 20.5 19. 
Per cent chloroform. 1. 1 1. 


(d) Forty-seven combined N,O-O and local anesthesias. 

There were two deaths resulting from ether anesthes- 
ia during the period checked. 

Since then, one N,O-O death and one other ether 
death have occurred. 

The following is a report comparing certain clinical 
features in a series of fourteen cases representing nearly 
similar pathological conditions operated under nitrous 
oxid-oxygen anesthesia and ether anesthesia. 

Selected by Dr. Anderson. 

Average time of operation under N,O-O, 64 minutes. 

Average time of operation under ether, 45 minutes. 

Average preoperative pulse rate, N,O-O, 77 per 
minute. 

Average preoperative pulse rate, ether, 78 per min- 
ute. 

Average postoperative pulse rate, N,O-O, 90 per 
minute. 

Average postoperative pudse rate, ether, 100 per min- 
ute. 

Average time before taking semi-solid food, N,O-O, 
4.2 days. 

Average time before taking semi-solid food, ether, 
5.5 days. 

Ether cases seemed to have more postoperative ab- 
dominal distress (gas pains) but no accurate means of 
comparison was available. 


The series of cases checked by the committee is 
obviously too small to furnish a satisfactory basis 
for an accurate estimate of the anesthetic factor in 
surgical cases, but it does indicate the trend in anes- 
thesia. The bedside records of the patients were 
deplorably deficient in contents — frequently con- 
taining little information pertinent to the clinical 
condition of the patient. One record even failed to 
show the patient had died. 


We beleve that anesthesia is essentially a special- 
ized surgical procedure which requires a medical 


qualifications for those who undertake this prac- 
tice. No department in medicine requires more 
mental concentration, more constant attention to 
work, or more prompt and accurate interpretation 
of the clinical condition of the patient than anes- 
thesia. 

The practice of anesthesia in this community is 
evidently about what the surgeons want it to be. 
Those who want to use local anesthesia can do so to 
the full extent of their abilities. Those who are 
satisfied with ether anesthesia and don’t care by 
whom it is administered, get the service which is so 
generously supplied by the hospitals. For those who 
want special anesthesia or desire the services of 
experienced anesthetists these services are available. 

We see no reason why a private institution ad- 
mitting mostly private cases, attended by private 
doctors should furnish institutional anesthesia ser- 
vice any more than it should provide obstetrical 
service, eye, ear, nose and throat service or any 
other specialized medical or surgical service. 

It would seem that this service which so inti- 
nately concerns both patient and surgeon should be 
administered by someone in whom both could place 
the utmost confidence that this responsibility be 
properly discharged. 

If anesthesia is a nursing service it should be 
placed under the jurisdiction of the surgical super- 
visor of the hospital who should have full authority 
to direct this service. 


RECOMMENDATIONS. 

1. That thick pads be used on operating tables. 

2. That oxygen for emergency purposes be in- 
stantly available in every operating pavilion. 

3. That as soon as feasible only those who have 
met the legal requirements to practice medicine or 
dentistry be allowed to administer anesthetics. 

4. That more complete records of anesthesia be 
kept. This record should show the patients condi- 
tion at five minute intervals during the operation 
as well as a number of other facts relating to the 
patients condition before, during and after anes- 
thesia—such a record form has been prepared by 
the National Anesthesia Research Society and may 
be secured. If there is objection to having an 


extra sheet filed with the record, we believe a rub- 
ber stamp could be prepared which could be used 
to stamp the record on the ordinary surgical sheet 
already in use. 

5. That better cooperation be developed between 
anesthetist and surgeon, by means of which the 
one may better assist the other in the execution of 
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his work and the protection of the patient. 

6. Careful attention to preparation of the patient 
and scientific anesthesia. In this connection your 
attention is called to the phenomenal drop in the 
mortality rate in the surgical treatment of prostatic 
cases brought about by the above measures during 
the last few years. 

7. Changes in posture of the patient during anes- 
thesia should be made slowly to avoid circulatory 
and respiratory embarrassment. 

8. The use of suction apparatus for removing 
mucus from the throat in etherized cases in place of 
a mechanical airway. 

9. That preoperative and postoperative blood- 
pressure readings be taken during anesthesia in some 
cases. 

Committee, 
Joun Russet, M.D., Chairman, 
Joun ConneE LL, M.D., 
N. Boyp ANnpeErson, M.D. 


Book Reviews 


(Continued from page 58) 

He also considers infiltration anesthesia in detail and dis- 
cusses the pharmacology of the drugs used in local anes- 
thesia. Excellent advice is given regarding the preparation 
of the anesthetic solution and the proper armamentarium 
for using conduction anesthesia successfully. 

Both the preoperative and postoperative treatment of the 
patient as well as postinjection and postoperative complica- 
tions are presented in a practical way. 

The volume is beautifully printed and elaborately illus- 
trated. Those who want a concise and practical handbook 
on this subject will find Nevin’s book invaluable. 


Practical Chemical Analysis of the Blood. By Victor C. 
Myers, Pu.D., New York City. Second Edition, pp. 
232, Illustrated. C. V. Mossy Co., Publishers, St. 
Louis, 1924. 

The object of Myers has been to present briefly a 
discussion of the chemical blood determinations which 
have been found of definite value in the diagnostic and 
treatment of disease. In so doing he has correlated the 
information which makes many of the tests of practical 
value to the internist, surgeon and anesthetist in deter- 
mining operability of patients and in handling hazardous 
risks more safely. 

The main additions in the Second Edition are the Folin- 
Wu methods of blood analysis: the Benedict uric acid 
method, as well as newer methods for determination of 
hemoglobin, oxygen capacity and content, calcium, inor- 
ganic phosphorus and acetone bodies. 

A number of practical questions which may arise in 
connection with the chemical analysis of the blood for 
diagnostic purposes are discussed in relation to their 
clinical use and interpretation. A few quantitative micro- 
methods of urine analysis in connection with blood analy- 
ses are also given, and the Appendix includes a rather 
full account of the types of colorimeters and their use; 
an alphabetical list of the standard solutions and re- 
agents employed in the various tests; tables of atomic 
weights and metric equivalents, and a four logarithm 
table to aid in calculations. 

_ The entire field of acid-base equilibrium is presented 

i a way that the anesthetist can transmute into prac- 

tical use for the benefit of bad risk patients. In fact 

the mastery of this book and the methods it teaches, 
would make the anesthetist an invaluable internist mem- 


ber of the surgical team. The time is at hand when the 
anesthetist should be able to evaluate the patient from 
the viewpoint of blood chemistry analysis and the re- 
sults should govern the pre- and postoperative care of 
the patient as well as the selection of the anesthetic.and 
its method of administration. 

Practical Anesthetics. By H. Epmunp G. Boyt, O.B.E., 
M.R.C.S., L.R.C.P. and C. Laneton Hewer, M.B., 
M.R.C.S., L.R.C.P., London, England. Third Edition, 
pp. 187, Illustrated. Oxford Medical Publications, 
London and New York, 1923. 

With the collaboration of C. Langton Hewer, H. E. G. 
Boyle has almost completely rewritten his Practical Anes- 
thetics, and made it an up-to-the-minute book. It is a brief, 
concise manual for the anesthetist who wishes informa- 
tion more especially on the clinical and technical sides 
of his work. Along these lines Boyle and Hewer first 
review the preparation and after treatment of the patient 
and the general considerations of anesthesia, in which a 
chapter on blood pressure by E. I. McKesson is included. 
The authors then consider the various routine anesthetics 
—nitrous oxid-oxygen, ethyl chlorid, ether and chloro- 
form, alone, in mixtures and sequences. Attention is 
also given to special methods of general anesthesia and 
the selection of the anesthetic and the method of ad- 
ministration. 

A brief resume of local and spinal analgesia concludes 
a volume that, carried in the pocket, affords the anes- 
thetist the sort of information he would want in handling 
certain types of patients for certain operative procedures 
under the methods of anesthesia best adapted for the 
purpose. 

It will be recalled with pleasure that Dr. Boyle was 
the official representative of the Anesthetic Section of 
the Royal Society of Medicine at the Niagara Falls and 
Boston meetings of the Associated Anesthetists several 
years ago; and that Dr. Hewer, with MacKenzie Wallis 
developed the newer ether—ethanesal. 
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GENERAL ANESTHESIA IN CERTAIN 
TYPES OF ADULTS, AND FOR CER- 
TAIN NOSE AND THROAT OPERA- 
TIONS, ADMINISTERED BY HY- 
PODERMIC INJECTION.* 

Isaac H. Jones, M.D. 


Los ANGELES, CALIF. 


The use of scopolamin and morphin, by subcutane- 
ous injection, deserves consideration as one method 
of choice in certain operations upon the Nose, Throat 
and Ear. Metzenbaum, Hurd and E. R. Lewis have 
used this method for many years in thousands of 
cases. Seven years ago I learned this method by 
studying the technic of E. R. Lewis in a large num- 
ber of cases; his results encouraged me to attempt 
the same procedure. Inasmuch as I make no claim 
to originality and as I have adopted this method as 
almost routine in tonsillectomy and submucous re- 
section of the septum, I.feel myself in a peculiarly 
fortunate position to discuss it. 

In presenting this paper I plan to give abstracts 
of literature on the general subject of scopolamin; 
then to mention my personal experience with it and 
attitude towards its use. Largely through the Amer- 
ican Institute of Medicine, I have secured an ex- 
haustive study of the literature under the following 
headings: (1) Chemistry; Physiology; Therapeutic 
Uses; (2) Twilight Sleep; Obstetrics and the Pres- 
ent Attitude Toward It; (3) Deaths Attributed to 
the Use of Scopolamin; (4) Use of Scopolamin- 
morphin in Ear, Nose and Throat Surgery. 

I. CuEemistry: PHysioLocy: THERAPEUTIC UsEs. 

Scopolamin (C,,H,,NO,) is now regarded as 
identical with hyoscin. Hatcher states, “The abuse 
of scopolamin in anesthesia has arisen largely 
through a misunderstanding of its pharmacological 
action * * * * Large doses act like atropin on the 
pupil, accomodation, skin, heart, lungs, intestines and 
on all glands, but quite small doses have a different 
action; thus the vagus is slightly stimulated, not de- 
pressed, and the pulse rate is therefore slowed, and 
only after large doses is the vagus paralyzed. Small 
doses abolish cerebral excitement, this narcotic action 
being so strong that the maximal dose at first was 
placed at 1/130 gr. in all countries. * * * Kochman 
states that small doses induce sleep without anal- 
gesia; normal dogs survive enormous doses of sco- 
polamin, and only those that had been previously 
injured succumbed; normal frogs could not be killed 
by the largest doses; the rabbit exhibits primary 


*Rezd during the Joint Meeting of the American and Pacific 
Coast Anesthetists, with the Section of Anesthesiology of the Cali- 
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paralysis of respiration, as man does; but man 
suffers no injury from therapeutic doses ; scopolamin 
is excreted by the kidneys. * * * The physiologic 
actions of morphin are so well known that they do 
not require exhaustive discussion here. Schneiderlin, 
Korff and Blos were the earliest advocates of the use 
of scopolamin and morphin in narcosis, and _ their 
statements of the physiologic actions and antago- 
nisms of these two alkaloids have been summarized 
by Kochman as follows: 

1. Morphin slows the pulse; scopolamin in- 

creases the rate. 

2. Morphin slows the respiration and renders it 
shallow ; scopolamin causes it to become 
deeper and quicker. 

. Morphin paralyzes sensory nerves; scopola- 
min paralyzes the motor. 

4. Morphin induces miosis; scopolamin, mydri- 
asis. 

. Morphin is a vasodilator ; scopolamin, a vaso- 
constrictor. 

6. Morphin leaves the secretions unchanged; 

scopolamin paralyzes them. 

Cushny states that, “Scopolamin or hyoscin, re- 
sembles atropin closely in its peripheral action, ex- 
cept that it passes off more quickly. The inhibitory 
terminations in the heart are paralyzed ; but the ther- 
apeutic dose in man is too small to elicit this effect, 
and the pulse is, therefore, unaltered in rate or may 
be slower, owing to the hypnotic action. * * * The 
effects on the central nervous system characteristic 
of atropin—stimulation followed by depression—are 
absent in the great majority of cases. As a general 
rule, scopolamin produces a marked sensation of 
fatigue and drowsiness, the patient moves about less 
and speaks less, and a condition in no way dissimilar 
to the natural sleep follows. * * * As a general rule, 
after small doses no confusion is complained of on 
awakening, but dryness of the throat and thirst are 
often present. Larger doses do not cause sleep but 
give rise to delirium and excitement resembling those 
following atropin. * * * The respiratory center does 
not seem to be stimulated as by atropin, the respira- 
tion generally becoming slower from the beginning. 
* * * Hyoscin appears to be excreted or destroyed 
in the tissues much more rapidly than atropin, for its 
effects last a shorter. time. * * * It depresses the 
brain in very small quantities, 1/120 gr. being gen- 
erally sufficient to cause sleep. * * * Hyoscin 1s 
much less reliable as a hypnotic than morphin or the 
members of the chloral group. * * * It has no power 
to relieve sleep itself. * * * It differs from chloral 
in not inducing deep sleep, for patients under the 
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influence of hyoscin can always be aroused, and are 
much less confused than after chloral.” 

Clark and Churchill state, “Small doses of hyoscin, 
which alone would have little or no hypnotic action, 
have a marked power of potentiating the action of 
morphin. A combination of hyoscin and morphin 
will, in moderate doses, produce partial narcosis and 
analgesia, and in larger doses will produce full sur- 
gical anesthesia, but for this latter effect a dangerous 
amount of the drugs is required.” 

The above quotations give an idea of the usual 
statement in regard to the action of scopolamin. 
From the standpoint of its use as an anesthetic, how- 
ever, it has seemed to me that there is a far more 
important effect than any of the effects described 
above—the physiologic action of scopolamin upon the 
mental faculties. One early notices a tendency to 
the loss of critical mental processes; at first this 
manifests itself by the inability to answer somewhat 
complicated problems. Later the patient is unable 
to solve even simple problems. A practical point to 
remember in this connection, is that one must not 
rely upon the inability of the patient to multiply or 
divide or perform any other mathematical calcula- 
tions, unless one knows whether the individual is 
ordinarily able to solve such problems. Occasionally 
one finds people who are particularly lacking in 
mathematical ability. Also one notices a gradual 
loss of memory ; also a wandering from the subject— 
the answers to questions are irrelevant. There also 
occurs an indifference to things in general ; a definite 
loss of self-consciousness; a loss of apprehension, 
fear and reaction to pain. Response to pain is mo- 
mentary and not panicky. Modesty is definitely les- 
sened—“Tt does not matter.” Motor-automatism is 
present and all of the phenomena above mentioned 
may be present without narcosis. Dr. G. W. Crile, 
in his first publication on his method of anocithesia 
has touched on this same idea, “Morphin and scopo- 
lamin have one physiological action, the importance 
of which has escaped the notice of pharmacologists. 
** * That is, morphin and scopolamin depress the 
faculty of associative memory of the brain * * * 
under the influence of morphin and scopolamin, no 
one is a coward, no one is brave, everyone is in a 
neutral state.” 

Another observation that we have made, which 
has been so constant in our experience that it de- 
Serves special mention, is that the young require 
relatively more morphin than the old text-book 
teachings would indicate, and at least as much sco- 
polamin as the adult. Of course, this means pro- 
portionately ; the weight bears the same relation as 


in the use of all drugs. The “growing old” of the 
central nervous system could not be better illus- 
trated than by the observation on the effect of this 
combination of drugs. A man or woman of seventy- 
five years requires a very small dosage and very 
quickly comes under its influence. The patient of 
fifty years of age does not respond so quickly and 
requires a larger amount. 

II. “Twiricut SLEEP” IN OBSTETRICS AND THE 

PRESENT ATTITUDE Towarps IT. 

It has twice had a “vogue” in this country, first 
in the years 1905-08, and second, in 1914, following 
the pilgrimage of several rich American women to 
Freiburg to be delivered by Gauss and Kroenig 
under “Dammerschlaf,” and the expeditions made 
by a number of American obstetricians to the same 
clinic in order to study the method. Most publicity 
was given to the method during its second “tryout” 
here, and a great mass of literature, both lay and 
medical, accumulated concerning it. 

Most of the articles and practically all of the 
books dealing exclusively with “twilight sleep” have 
been biased in favor of it. Apparently the men who 
endorsed it at first and later abandoned its use, did 
not rush into print with their disastrous results, as 
rapidly as with the favorable ones. The impression 
gathered from reading a large number of articles 
appearing in both periods is that the use of scopo- 
lamin-morphin in obstetrics was abandoned the first 
time because physicians generally found the effects 
of the drugs harmful, especially to the fetus; but 
the second time it appears rather as if the standard- 
ization of the scopolamin and a more faithful ad- 
herence to the Freiburg technic had to a great degree 
obviated the earlier difficulties, but the method is 
used infrequently because it requires such close at- 
tention during the entire period of labor, and such 
a high degree of training on the part of all the at- 
tendants, that it is impracticable outside a hospital, 
and financially beyond the patient who cannot afford 
the extended services of a number of highly salaried 
attendants. This is but another way of saying that 
the dangers, though still existent, can be minimized 
by a thorough understanding on the part of all con- 
cerned, of every feature of the treatment, and the 
exercise of good judgment. 

The literature includes opinions varying from 
statements on the “Post-Mortem on Twilight Sleep” 
to those who are still ardent advocates of its use in 
childbirth. My personal impression, after digesting 
the various viewpoints, is that this method involves 
a definite element of danger to the fetus and is not 
without a certain element of danger to the mother. 
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On the other hand, an intimate friend of mine has 
four perfect specimens of children and in each in- 
stance she has been delivered under scopolamin- 
morphin analgesia. From the standpoint of this 
particular woman it is inconceivable why each 
woman should not receive the benefit of this form 
of delivery. 

Therefore, in brief, one gathers the impression 
that this method is not without its uses and at the 
same time not without certain dangers, even in the 
hands of an obstetrician familiar with the use of this 
method ; and that most certainly it is not a method 
to be used generally, in an offhand way, by obstet- 
ricians untrained in its use or who lack trained 
assistants to be in almost constant attendance upon 
the mother from the moment of the hypodermic in- 
jection. 

DEATHS ATTRIBUTED TO THE USE OF SCOPOLAMIN. 

Definite records of deaths following the use of 
scopolamin in psychiatric practice are apparently 
rare. One gets the impression that it has occurred 
frequently sometime in the past, but definite records 
do not seem to exist. The literature regarding the 
hazards of general narcosis by scopolamin-morphin 
is quite abundant and that on “Twilight Sleep” ex- 
haustingly voluminous. The detailed accounts of 
these reports are available if the reader will consult 
the bibliography given at the end of this paper. The 
general impression is unfavorable toward scopola- 
min. The history of its use is that at first it was 
considered that a perfect method had been at last 
discovered. Its advantages were obvious. Then, 
however, came a series of deaths following its use. 
In my judgment there is no question that it is “a 
dangerous drug”; and yet, I have failed to find any 
record of any case in which an average normal adult 
received scopolamin-morphin preliminary to tonsil- 
lectomy, and then died. Surely in this meeting, if 
anywhere, such information will be available. Cer- 
tainly this combination should not be given to any 
patient who appears to have fatigue of the respira- 
tory centers. 

Frederic Hewitt states, “It is strongly contra- 
indicated in all nose, throat and mouth operations 
liable to be attended by hemmorhage unless indeed 
a light and, therefore, an inconvenient anesthesia be 
maintained.” He has known of several fatalities— 
one after excision of the tongue and one after ex- 
cision of a laryngeal growth—which he believes 
partly, if not chiefly, due to pneumonia excited by 
the passage of blood into bronchi when being in- 
sensitive by morphin. He believes, “The profession 
has not * * * fully realized the importance of a rapid 


return of the coughing and swallowing reflexes after 
operations of this character.” 
THE UsE oF SCOPOLAMIN AND MorpHIN IN Ear, 


Nose AND THROAT SURGERY. 

I have worded the title of this paper with care. 
This method of anesthesia is not to be recommended 
for all conditions or all ages. It does play a 
useful part as one form of general anesthesia for 
ear, nose and throat work. Its greatest value, in my 
opinion, is in the removal of tonsils in the average 
adult. It-is frequently useful in submucous resec- 
tions of the septum, in which case a smaller amount 
of drugs is necessary than for tonsillectomy. It is 
occasionally all that is required for mastoid opera- 
tions. 


For children, ether, “first, last and all the time.” 
No chloroform. No ethyl chlorid. No scopolamin- 
morphin. No local anesthesia. Ether. 


We follow no hard and fast rules in regard to 
dosage. The initial dose depends upon the age, 
weight and temperament of the patient. Old age, 
light weight and phlegmatic temperament indicate a 
small initial dose. We frequently give morphin 
gr. 1/6 and scopolamin gr. 1/100; our maximum 
initial dose is morphin gr. 1/4 and scopolamin gr. 
1/50. Experience has taught us that one can esti- 
mate rather accurately when the patient is in good 
condition for operation. On the average, after 
forty-five minutes, one determines whether to give 
an additional hypodermic. It is sometimes surpris- 
ing to see how small a dosage is required in these 
second hypodermics; I have frequently seen it 
happen that scopolamin. gr. 1/400 “Carries the 
patient over the top.” 


Morphin tends to contract the pupil and scopo- 
lamin to dilate; as a rule the action of the scopo- 
lamin predominates and the pupil is dilated. Ac- 
commodation is also effected and the patient does not 
see clearly for four or five hours. One frequently 
notices that light can be flashed directly into the 
patient’s eyes without any blinking or other evidence 
of light reception; the patient does not avoid the 
light but looks right at it. 

The best index of the degree of anesthesia is in 
observing the state of the critical faculties: Mathe- 
matical questions, general conversation eliciting it- 
relevant answers, detachment of the patient from 
his surroundings and dissociation of his ideas. 


DISADVANTAGES OF THIs METHOD. 
1. We have had patients who remembered the 
operation and its pain; this is very rare and occurred 
I think that we 


more in the past than at present. 
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have learned a more accurate interpretation of the 
degree of anesthesia. 

2. One can never know in advance how soon a 
patient will be ready for operation. It is, therefore, 
seemingly impossible for any hospital to have its 
ear, nose and throat staff more or less continually 
uncertain as to what time they will need the opera- 
tion room. For tonsillectomy, the best technic is to 
help the patient out of bed into a chair alongside the 
bed. In routine practice in our hospitals, the dis- 
advantages are obvious. One does not wish to in- 
terfere with hospital routine, which naturally does 
not look favorably upon using the bedroom as a 
surgery; on the other hand, to put the patient on a 
stretcher and take him through the halls and eleva- 
tors into a surgery defeats, to a certain extent, my 
purpose of this type of anesthesia. 

3. It is frequently difficult to have the patient 
realize that he may be made perfectly comfortable 
and yet not take ether. So many say, “Doctor, | 
simply want to lie down and breathe in the ether 
and go to sleep and then I do not care what you do.” 
Occasionally the oposite sentiment is expressed by 
the patient, “Doctor, I don’t care if you do hurt me 
but I positively do not want to go to sleep; I dread 
being made unconscious.” Under such circum- 
stances, one may decide on the one hand to give 
ether and on the other hand to give simply local 
anesthesia. I make it a practice to state the situa- 
tion carefully to the patient and then let the patient 
decide. We have kept the record of the attitude of 
the patients after operation; almost invariably the 
statement is, “If I had it to do over again I would 
want this method and I would not be at all appre- 
hensive.” However, each individual patient should 
be a law unto himself and he should enjoy the ad- 
vantage of making his own choice. 

4. Occasionally a patient becomes antagonistic and 
resists the attempt to open the mouth. Such are of 
the type of highly excitable, nervous system. The 
unpleasantness, however, is limited to the operator 
and to the relatives; on waking up the patient has 
no unpleasant recollections and is quite comfortable. 

5. The operator does not have the satisfaction of 
hearing the strong respiratory blow observed as a 
tule under ether anesthesia. Instead he is some- 


times made anxious by the shallow and slow respira- 
tion. The situation is analagous to that of the 
mother who thinks that her sleeping child has passed 
away ; sleep, whether natural or artificially induced, 
is never accompanied by vigorous respiration. I 
have frequently observed a moderate cyanosis, in 
One instance causing me some concern for a period 


of three-quarters of an hour. 
causes any concern. 
ADVANTAGES OF THIS METHOD. 

Nitrous oxid makes impossible any deliberate op- 
erative work on the nose or throat. The patient 
comes out at once and, as a rule, has considerable 
pain. If it is necessary to stop hemmorhage, it is 
extremely unpleasant to the patient. 

It is no pleasant experience for an adult to have 
deep, general anesthesia under ether, and anesthesia 
must be deep for throat work. After scopolamin- 
morphin, the patient as a rule has a quiet and restful 
sleep for several hours; in fact it frequently happens 
that the patient is more or less drowsy until the fol- 
lowing morning. If it is necessary to use a sponge 
or do anything else in the throat there is no resist- 
ance and no pain. The next day the patient feels 
that he has had a good rest and he has no general 
langour or lassitude. 

A very attractive picture is the contrast between 
the orderliness of the operative procedure under 
scopolamin-morphin, instead of the usual experience 
of a throat operation under ether. As a rule, tonsil- 
lectomy can be performed in a practically dry field 
and after removal of the tonsils it is frequently un- 
necessary to use a sponge. There is no engorgement 
of the peripheral vessels under hypodermic anes- 
thesia; we also usually use local anesthesia—more, 
however, for the hemostatic effect of the adrenalin 
than for the lessening of pain. | 

GENERAL COMMENT. 

We have frequently observed such a degree of 
narcosis that almost any surgical operation could 
have been performed. However, this cannot be pre- 
determined and we should certainly advise against 
relying on scopolamin-morphin for general anesthe- 
sia in prolonged surgical operations. Unquestion- 
ably, in many instances, in order to produce narcosis 
sufficient for such procedures, it would be necessary 
to use a dosage which would not be safe. 

It seems to me that scopolamin-morphin, followed 
by chloroform is very bad judgment. Why give 
sedatives and then add on the depressant effects of 
chloroform? I think this combination should never 
be used; many of the reported deaths have followed 
this combination. 

For paracentesis of the drum-membrane, nitrous 
oxid or light anesthesia with chloroform is all that 
is necessary. 

Moderate doses of scopolamin-morphin, followed 
by ether is what I should personally want if I were 
to have a prolonged general anesthesia. 

On the one hand I cannot subscribe to the ulti- 
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matum of H. C. Wood, Jr. regarding scopolamin- 
morphin, “It must be either a very bold or a very 
ignorant surgeon who will still persist in its use.” 
On the one hand I submit the following: One does 
not permit the untrained to give ether, chloroform, 
gas or any other form of anesthesia. Like every 
other method of anesthesia, the scopolamin-morphin 
method is an art. Most assuredly one should secure 
a definite training in the use of this method over a 
period of weeks, before attempting to use it. It 
certainly should not be used indiscriminately. 
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THE IMPORTANCE OF TEACHING THE 
SIGNS, SYMPTOMS AND PHENOMENA 
OF ANESTHESIA, IN DETAIL, 

TO MEDICAL AND DENTAL 
STUDENTS.* 
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It is indeed inspiring to note the great advance- 
ment, during the last few years, in both the practice 
and the teaching of anesthesiology. It is a great 
wonder that a specialty, with which surgery in gen- 
eral has been so closely allied, and upon which the 
ultimate success of surgical operations has depended, 
should have received such a small amount of atten- 
tion in the teaching curriculum of our medical and 
dental colleges in the past. 

We view with regret the limited knowledge of 
anesthesia expressed by physicians, only a few years 
past, by that trite saying, “ If the young doctor just 
from college cannot give chloroform, what can he 
do?” Yet we know by our own college experience 
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that we and others had practically no teaching on the 
subject of general anesthetics. We shudder to think 
of the needless loss of life and the amount of un- 
necessary suffering in this period of anesthesia in 
the hands of the novice, and especially when we re- 
flect that they used chloroform, “the most deadly of 
the species.” 

It is encouraging indeed to note that our foremost 
medical colleges are now giving full courses of in- 
structions in general anesthesia, with clinical advan- 
tages, and the Associated Anesthetists by a co-opera- 
tive dissemination of knowledge and encouragement 
of research, are making great strides in the advance- 
ment of our specialty. The anesthetic agents now 
at our command, the great improvement in technic 
of administration, and the satisfaction of results ob- 
tained, are incentives that are claiming more atten- 
tion of the student that heretofore, and if he gets a 
clear cut understanding of the signs and symptoms 
of general anesthesia, he is very eager to practice it. 
Hence our greatest “drawing card” to induce medi- 
cal men to engage in the specialty is to teach them, 
that they may acquire a satisfactory working knowl- 
edge of the specialty, and this is a knowledge that 
all surgeons, dentists and physicians should possess 
for the best services to their patients. 

IMPORTANCE OF GUIDING SIGNS AND SYMPTOMS. 

It is the importance of this teaching of the signs 
and symptoms of general anesthesia in detail that | 
wish to stress, for by their thorough understanding 
we are able to fit the anesthetic to the condition of 
the patient, and maintain the exact degree of anes- 
thesia proper for the operation to be performed. 

It is by the careful observance of these signs and 
symptoms that we are to judge the lightness or 
depth of anesthesia that enables us to give the small- 
est amount of the anesthetic agent consistent with 
the proper operative condition of the patient, and 
thus avoid over-anesthetization or saturation with the 
attending dangers and discomforts that have induced 
more dread of the anesthetic to the layman, than the 
operation itself. 

There is such a wide latitude of the third stage of 
anesthesia that I have divided it as shown by chart, 
in two portions, the therapeutic, or operative aegree, 
and the progressively toxic degree. I have found 
this very useful in teaching as it is very easy to im- 
press upon the student the clear cut signs exhibited 


~ in the safe, or operative degree, and those in which 


the patient has passed the safety line and is in a toxic 
condition—the progressively toxic degree. 

Then by a careful analysis of the signs exhibited 
in the operative degree we find it is easily divisible 


into three stages, each with well marked signs, in 
which to perform all operations. It is at this point 
that the most perfect understanding of every avail- 
able sign of anesthesia is of the greatest value to the 
well-being of our patient, for the more perfectly the 
anesthetic produces the best operative condition of 
the patient, making the anesthesia as light as pos- 
sible when the reflexes will permit, and only deepen- 
ing the degree as reflexes and sensibilities of tissues 
demand, the more we can conserve the vital reserve 
of our patient, and make for a safer and most com- 
fortable recovery. 

Therefore, to do the best possible for our patient, 
we must carefully observe every available sign and 
symptom and not depend solely on the respiration 
as our guide, as has been done in the past, the patient 
being saturated with ether far beyond the limits 
necessary in his case, and constituting what we call 
the “hospital type of anesthesia,” in which it seemed 
the object was to keep the patient as deeply under 
the anesthetic as possible short of death, instead of 
properly making it as light as was consistent with the 
best operative condition of the patient. 

In my chart, you will note the three stages—the 
primary, intermediate and advanced, in the operative 
degree, and the several signs. and symptoms ex- 
hibited in the stage in which each occur. 

THE Primary STAGE. 

In the primary stage, just after we have passed 
the vomiting line, we find the respiration has as- 
sumed the involuntary or automatic type, regular in 
rythm, usually faster than normal, and deep. The 
tone of the orbicularis, at first snappy, is generally 
and completely lost through this stage. The recti 
muscles are active and are usually rolling the eye- 
balls from side to side, or they may fix the eyes in 
an extremely eccentric position, in small children 
particularly often looking downward. The conjunc- 
tiva-palpebral reflexes are active in the beginning 
but are gradually lost throughout this stage, the 
masseter muscles are active preventing opening of 
the mouth and gradually relaxing through this stage 
until the teeth may be separated to admit a finger or 
gag. The corneal reflex is very active, though 
greatly diminished, but not usually abolished in the 
primary stage. The pupillary reflex to light is active, 
and the pupils are moderately contracted, especially 
if premedication with morphin is used; without mor- 
phin they may be partially dilated. The pulse is full 
in volume and faster than normal, the usual rate be- 
ing from 80 to 110 beats per minute. 

Other phenomena of light anesthesia that are 
present in this stage are—the laryngeal reflex excit- 


24, 
at 
on 
O- 
0. 
is- 
O- 
8; 
of 
ed 
ate 
rht 
st. 
re- 
O- 
05. 
in 
nd 
VW. 
he 
16; 
ad 
ics 
[E 
e- 
ce 
at 
n- 
he 
ad, 
nd 
of 
rs 
he 
ce 
As- 
14, 


Ameri Journal of Surgery Jury, 1924. 
Respiration Muscular Signs Eye Reflexes I 
“NARCOSIS EVEBALLS CUIDTONE MASSETERIC REFLEX CORNEAL ——PUPILLARY HORPHIA 
= 
4 
| 
pid BELOW SHOWS IN CHILDREN - 
AND VERY SICK PATIENTS - 
ang 1S DECREASES OF DIAPHRAGM THESE REFLEX SIGNS ° 
BACK TO SHALLOWER ABDOMEN SINKING . 
liad STAGES RECTI MUSCLES IN WITH EACH IN- MAY DISAPPEAR MUCH EAR- 
SPIRATION. UER AND MUST BE CORROBORATED | PUPIL 
AS ABOVE BY OTHER SIGNS DEEPER NARCOMS, 
j SHOULO BE 
USED. 
: § |NOLACRIMATION | EYES STARING 
| LUSTERLESS WIDE OPEN. 
{ 
2 3 4 5 6 7 8 
NORMAL RESPIRATION 
30 70 40 PER MINUTE 
OURING ADVA AND INTERMEDIATE ESS AR 
STAGES. WILLREDUCE TO QUIET SHAL- DATED BU 
W RESPIRATION OF 24 PER PA 
INUTE ON REDUCING DOSAGE SYSTEM, 
THE COLOR 15 INDEX OF EFFI= eae 


CIENCY OF RESPIRATION 
AVOID CYANOSIS 


ing coughing, should liquids, vomitus, or blood enter 
the larynx. This is a great safeguard in operations 
that might allow blood or debris to enter the larynx. 
The laryngeal reflex is often also excited by concen- 
trated ether vapor, and when covering of patient 
other signs are not easily available, it may be used 
to determine the degree of narcosis by discontinuing 
the vapor for a minute or two; then when vapor is 
again administered, patient will suspend breathing 
temporarily, hence showing degree of sensitiveness 
returned or recovered, (Col. 15). 

Swallowing or a to-and-fro movement of the 
tongue, lifting the hyoid bone and larynx, occurs 
when anesthesia has diminished to the upper third 
of the primary stage, and, when this is detected by 
the little finger of hand holding the mask, as it rests 
near the hyoid, if more anesthetic at this time is not 
cautiously added, retching will follow. 


Sighing is also noted in the upper three-fourths 
of the primary stage. This is a useful and positive 
sign of light anesthesia, and when definitely ex- 
hibited is absolutely dependable. It occurs as nat- 
urally as if the patient were normally awake, and 
one to three or four minutes apart, and, like the 
swallowing movement, requires more anesthetic, or 
retching will soon occur. 

In this primary stage of shallow anesthesia, with 
so many signs and phenomena, that, variable as some 
of the signs may be, is easily determined, we have 
a degree of anesthesia that is sufficient for a great 
majority of all surgical operations; and a degree in 
which the youngest to the oldest patients may be 
maintained from two to four hours, if shock has not 
been ‘induced by the operation itself, without the 
slightest depression occurring from the anesthetic. 
In this stage especially are to be performed, plastic, 
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and superficial operations; mastoids, and operations 
on the extremitus; also operations on abdominal 
viscera that are without special reflexes, as the in- 
testines. 

THE INTERMEDIARY STAGE. 

In the intz+media'e stage of the operative degree, 
we find the respiration regular, involuntary, not as 
fast and deep as in the primary; the eyeballs that 
were moving in the primary, are at the beginning 
of this stage usually fixed in an eccentric position, 
most commonly in a position of divergent strabis- 
mus, and, as in the preceeding stage, in small chil- 
dren, often looking downward. The more pro- 
nouncedly the eyes deviate from the central position, 
thereby showing the more complete contraction of 
the recti muscles of the eye, the more shallow (in 
this stage) the degree of anesthesia is proven to be, 
and this tension in the recti muscles gradually dis- 


appears, as the anesthesia deepens through this stage 
and the advanced stage is reached; the recti muscles 
are completely relaxed and the eyes are in a centrally 
fixed position and remain so during all stages of 
deeper narcosis. 

The lid muscle tone is absent. 

The conjunctiva-palpebral reflex is abolished, prior 
to this stage. 

The corneal reflex is usually present in the begin- 
ning of this stage and is gradually abolished as the 
advance stage is reached. 

The masseteric muscles are partially relaxed in 
the beginning of this stage and completely give way 
when we reach the advanced stage. 

The pupillary reflex to light extends throughout 
this stage, the pupils are moderately contracted with 
morphin premedication. Without morphin they may 
be somewhat dilated, as in the primary stage. 
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The pulse is full and bounding, though somewhat 
slower than in the primary stage. 

In this stage the constrictor muscles of the 
pharynx are also at, rest and it is ideal for tonsil- 
lectomies and adenoidectomies, also for operations 
on the pelvic organs even when deep pelvic and 
mesentric reflexes are involved, and for rectal oper- 
ations. 

THE ADVANCED STAGE. 

The advanced stage of anesthesia is a narrow 
margin of safety between the intermediate stage and 
the beginning of the toxic degree. The respiration 
in this stage is still more tranquil than in the pre- 
ceeding lighter stage, regular in rhythm and of slight- 
ly less amplitude or depth. The eyes are fixed cen- 
trally in the orbits, their axies are parallel, showing 
that the recti muscles are completely relaxed; the 
lid muscles are relaxed, as are also the masseteric 
muscles. Both the palpebral and corneal reflexes are 
abolished and the pupillary reflex responding to light 
is active in the beginning of this stage and is lost 
when this stage merges into the toxic degree. The 
pupils are still under control of the central nervous 
system and hence not dilated until the toxic degree 
has begun. The abdomen protrudes normally with 
each respiration, showing the diaphragm is con- 
tracting properly. 

The pulse is full and regular and slightly slower 
than in the preceeding stages. The color is normal, 
provided there is no obstruction to respiration, and 
the ether flush of earlier stages of narcosis will have 
disappeared. 

This advanced stage of anesthesia is necessary for 
operations dealing with our deepest reflexes, such 
as those of the gall bladder and upper abdomen; and 
also when dealing with the more sensitive tissues, 
such as the skin and parietal peritoneum. Fortu- 
nately, it is seldom necessary to maintain this degree 
for long at a time. When the patient is once well 
relaxed the relaxation is easily maintained with very 
light anesthesia. 

In laparotomies, it is proper to induce narcosis to 
the advanced stage, and maintain it in this stage 
until the abdominal cavity is opened and the exami- 
nation of its viscera is completed, the pathology is 
located, and the operation to be performed is deter- 
mined. As the operation proper is now begun the 
degree of anesthesia can, in most instances, be grad- 
ually reduced to the primary stage; being deepened 
again during the operations only as the deeper re- 
flexes and the more sensitive tissues are encoun- 
tered. 

It is usually necessary to deepen the degree of 


narcosis just prior to closing the abdomen as rigidity 
and tension might occur, interfering with easy clo- 
sure of the wound; and if ether is the anesthetic 
agent used it may ordinarily be discontinued when 
the parietal peritoneum and deep facia have been 
closed. 

With this “variable maintenance” type of anes- 
thesia it is usual for the reflexes to recover before 
the patient leaves the operating room; and the pa- 
tients are conscious within thirty minutes or more, 
suffering no depression whatsoever from the anes- 
thetic and rarely vomiting after consciousness re- 
turns, unless this reflex is due to the operation 
itself. 

THE ProGressivELy Toxic STAGE. 

The progressively toxic degree is manifested, of 
course, by the absence of all the signs and phe- 
nomena that existed in the light stages already given, 
and by the other signs produced by paralysis of the 
central nervous system, manifesting themselves in 
paralyses of some of the deeper centers, upon the 
action of which life itself depends, such as the respi- 
ratory and circulatory functions. As toxicity pro- 
gressively increases the respiration becomes faster, 
more shallow and of the thoracic type. The dia- 
phragm shows progressingly increased paralyses as 
evidenced by the abdomen sinking in more and more 
during inspiration. The lid, masseter and all other 
muscles are completely relaxed. The eyes are cen- 
trally fixed, the cornea lusterless, dry, and insensi- 
tive, the pupils insensitive to light and dilating more 
and more until the iris can Hardly be seen. The 
pulse gradually increasing in rate, the volume de- 
creasing, and finally becoming irregular in rhythm. 
At this point respiration may cease from over-anes- 
thetization or paralyses of the respiratory center. If 
artificial respiration is now performed successfully, 
some of the excess ether being eliminated, the res- 
piratory center will again take up its functions, and 
the patient will recover normal conditions. 

It is an error in technic for a patient to ever be 
anesthetized to the depth of the toxic stage. While 
in many cases there is a great deal of variation from 
the usual in the signs and phenomena of anesthesia, 
if we have a good understanding of them all, where 
one group of signs fail to exhibit the true stage of 
anesthesia, other groups will verify the true condi- 
tion present. With this array of signs and symp- 
toms of anesthesia for our guidance, it is a matter 
of careless indifference for a patient to suffer injury 
from over-saturation of anesthetic. 

Patients, who are operated on under profound, 
constant maintenance without due care to even slight 
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obstructions to respiration, with a varying degree of 
cyanosis constantly present, and recovering con- 
sciousness in three to six hours, make up the great 
host of unnecessary deaths from postoperative shock. 

Next in importance to teaching the signs and 
stages or degrees of anesthesia to conserve our pa- 
tient, is to impress upon the student the necessity of 
safeguarding the respiration from all obstruction, as 
persistent, though slight cyanosis, continuing 
throughout the operation is quite a potent cause for 
shock. A great deal of labor may be saved and 
perfect freedom of respiration be obtained by the 
use of an airway or throat tube in many cases. 

The writer has devised a throat tube with addi- 
tions through which intrapharyngeal insufflation, 
ether vapor or N, O and O by the air displacement 
method may be accomplished and simultaneously 
mucus, blood, and debris may be aspirated from the 
pharynx. This tube has been in use in Baylor Hos- 
pital for several years with complete success. 

OTHER CONSIDERATIONS. 

It has not been my purpose to consider the merits 
of the different anesthetic agents, but to give atten- 
tion to ether, since it is the most widely used, and 
hence the most important of all anesthetic agents of 
the present day. 

Since N, O and O are non-irritating to the respira- 
tory tract and produce unconsciousness with rapidity 
and safety, this anesthetic has become the routine 
induction in most hospitals and properly so, and is 
going a long way towards relieving the dread of an 
anesthetic in the public mind. After anesthesia is 
thus established, ether may be added to the N, O 
and O as necessary to obtain the proper relaxation, 
and continued throughout the operation, or changed 
to ether alone with any method of administration 
required by the operative procedure at hand. 

A great many operations are performed at present 
under N, O and O alone, and when rigidity may be 
a hindrance, or it is necessary to use nerve blocking 
for the purpose of preventing harmful pain impulses 
reaching the brain, the combined use of percentage 
novocain solutions, injected locally, is proving a 
great success. In abdominal operations, by using 
morphin premedication it is found that N, O and O, 
to which a small amount of ether is added, will pro- 
duce the necessary degree of relaxation, and before 
the conclusion of the operation the ether may be dis- 
continued entirely, using only the N, O and O to 
the end, and thus washing the ether so thoroughly 
out of the patient’s system that consciousness is re- 
gained before leaving the operating room, just as 
though no ether had been administered at all; and 


patients so handled suffer little or no nausea or other 
ill-effects. 

Nitrous oxid-oxygen anesthesia combined with the 
necessary small amount of ether, from its safety, 
comfort and efficiency, and applicable, as it is, with- 
out contraindications to such a wide range of cases, 
may truly be said to be “the most ideal anesthetic of 
the present day.” The attempt to produce relaxation 
by over-saturation with nitrous oxid is attended with 
such a degree of danger, which may be obviated by 
the addition of such a small amount of ether, that it 
does not seem justifiable. 

I believe the statement of McKesson that a com- 
pletely relaxed patient is half shocked; and I agree 
with Gwathmey that N, O and O should be pre- 
ceeded by preliminary medication, and _ sufficient 
ether should be added to prevent the necessity of 
forcing the gases, thereby endangering life more 
than with ether alone. 

The hurried method of inducing anesthesia with 
nitrous oxid gas alone is very uncomfortable to the 
patient, giving a sensation of suffocation, and by 
indusing the rigidity of asphyxia may produce 
dangerous obstruction to respiration. It is far better 
to add the proper amount of oxygen for tissue res- 
piration, and allowing more time for nerve cell sat- 
uration, we have thereby a much better and smoother 
anesthesia. 

Cyanosis of other asphyxial symptoms have no 
place whatsoever in general anesthesia. 

Ethylene-oxygen anesthesia by producing satis- 
factory relaxation of abdominal muscles for laparo- 
tomies and also permitting full oxidation of the pa- 
tient is proving to be a safe and efficient anesthetic 
agent in both surgery and obstetrics. 

I shall only mention chloroform to condemn it, 
because of its protoplasmic poisoning effects, and 
the extreme dangers of ventricular fibrillation dur- 
ing induction and light anesthesia from even slight 
pain stimuli on the one hand, and the possibility of 
a dangerous degree of circulatory depression in pro- 
found anesthesia on the other. Its use is contra- 
indicated as a general anesthetic except in emergen- 
cies where nitrous oxid-oxygen, ethylene-oxygen or 
ether are not available. 

For the same reason, and the further possibility 
that the kidneys may have already suffered injury 
through the period of gestation, chloroform should 
not be used during parturition or obstetrical opera- 
tions, N, O and O being ideal for analgesia or anes- 
thesia in labor, and if more profund anesthesia is 
demanded as the perineum is being distended by the 
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operations, the addition of ether to the N, O and O 
in the closed apparatus will produce the immediate 
effects desired, with all the efficiency of chloroform, 
and devoid of its dangers. 

In the latter part of the second stage of labor and 
in obstetric operations ethylene-oxygen anesthesia is 
becoming very popular in our hospital. 


CONCLUSIONS. 

1. This paper is a plea for the more complete 
teachings of general anesthesia to our medical and 
dental students so that they may be enabled to under- 
stand the varying stages of surgical narcosis and 
avoid the toxic degree by understanding the signs 
and phenomena of each; so that they may vary and 
adapt the anesthetic to the, depth that each operation 
demands as it progresses, thereby conserving the 
patient’s vital reserve to the uttermost. 

2. It is also a plea for stressing the importance of 
free respiration with proper oxygenation and its im- 
portance to the proper administration of the anes- 
thetic, and the welfare of the patient. 

Baytor 
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GENERAL CONSIDERATIONS. 

Ethylene—Olefiant Gas—was discovered in 1795 
by Deiman, Van Trootswyk, Bandt* and Lawren- 
burgh. 

It is a colorless, inflammable gas with a pleasant 
odor; a specific gravity of .9784; a boiling point of 
-105°C, and a melting point of -169°C. When cooled 
to o° C under a pressure of 660 pounds per square 
inch liquefication takes place. 

Chemically it has the formula C, H,, is practically 
insoluble in water and only slightly soluble in 
alcohol. 

Ethylene forms addition products with the halo- 
gens and many acid radicals which makes it very 
useful as a starting point for organic synthesis. 

Ethylene is manufactured commercially by passing 
the vapor from ethyl alcohol over catalytic materials, 
such as pumice, alumium oxid, kaolin or phospho- 
ric acid at high temperatures. This causes the re- 
action C, H, OH C, H,-H, O. The water is re- 
moved by condensation leaving the ethylene gas, 
which after careful scrubbing is compressed to about 


_*Read during the Second Annual Meeting of the Southern Associa- 

tion of Anesthetists in conjunction with the Southern Medical As- 

gg Burlington Hotel, Washington, D. C., November 12-14, 
3. 


1,500 lbs. per square inch and stored in steel 
cylinders. 

The uses of ethylene cover a wide range. During 
the war it was used as a base for the manufacture 
of lethal gases, principally mustard gas. 

It is used on a large scale as a cutting and welding 
gas and in many places in replacing acetylene in the 
oxy-acetylene torches. 

In the chemical industries, ethylene is used in the 
manufacture of ethylene dichlorid, ethylene bromid 
and diethyl sulphate, which have their principal use 
in dye manufacture. 

In his well known volume, F. W. Hewitt devotes 
two and a half lines to ethylene gas and states that 
it was used by Thomas Nunneley, of Leeds, in 1849. 
George Foy, in his work on Anesthetics, also states 
that ethylene was given by Thomas Nunneley, at 
Leeds Infirmary, to four patients. Both of these 
statements, I find to be incorrect, as ethylene di- 
chlorid was the agent used. 

Recently ethylene has been used as an accelerator 
in the ripening of citrus fruits, principally oranges 
and lemons; but its real utility was not disclosed until 
A. B. Luckhardt, of the University of Chicago, 
opened up its field of usefulness in surgery, by point- 
ing out its physiological effects when combined with 
proper proportions of oxygen, and gave us a most 
important new anesthetic agent. 

The clinical observations made by Drs. Isabella 
Herb and Mary Lyons, at the clinic of the Presby- 
terian Hospital, Chicago, have established beyond 
any doubt that it is the most valuable contribution to 
the science of anesthesia, since the days of the in- 
troduction of ether. 

CLINICAL OBSERVATIONS. 

Of a series of one hundred anesthesias with ethy- 
lene and oxygen (eighty-nine of which were given 
by me and eleven by Dr. S. W. Moore) eighty-two 
had ethylene and oxygen alone and in eighteen in- 
stances it was necessary to give the patient ether at 
the rate of about one once per hour in order to secure 
sufficient relaxation. The durations of the opera- 
tions varied from fifteen minutes to two hours and 
fifteen minutes. The ages of the operated patients 
ranged from five years to an old lady of eighty-three 
years; and the nature of the operations varied from 
the amputation of a limb, lasting fifteen minutes, to 
a serious abdominal condition lasting two hours and 
fifteen minutes. 

ILLUSTRATIVE CASE REPORTS. 


1 have selected a few of the more interesting of 
these cases to report in detail. 
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Case No. 1.—T. E. , a girl five years of age 
was brought to the hospital with an acute epiphysitis 
of the upper extremity of the femur; a temperature 
of 104° and very rapid respiration. At the time she 
was thought to have pneumonia. This patient was 
anesthetized with ethylene-oxygen for sixteen min- 
utes and the abscess drained. Anesthesia and re- 
covery were perfect. She was immediately reanes- 
thetized for drainage of an infection on the dorsum 
of the foot. She again recovered without any bad 
effects from the ethylene-oxygen. 

Case No. 4.—A. C. , aged 20 years. This 
patient had had ether two years ago for an opera- 
tion for tuberculosis of the hip; following this opera- 
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tion, she was nauseated for forty-eight hours. On 
August 15, she was given nitrous oxid gas for the 
drainage of an abscess, after which she vomited and 
was unable to retain any nourishment for thirty-six 
hours. On August 31, I gave her ethylene-oxygen 
for the exploration of an abscess and sinuses of the 


‘ buttock. Duration of the anesthesia was twenty 


minutes. The recovery was as easy as awakening 
from a natural sleep. There was no postoperative 
discomfort, and the patient says she will take ethy- 
lene-oxygen any time I care to give it to her. 

Case No. 8.—G. W. C. , aged 78 years. Diag- 


nosis: Carcinoma of the stomach. Patient had been 
unable to retain any food for weeks and was ex- 


tremely dehydrated. Operation September 10: Re- 
section of the pyloric extremity of stomach and 
gastroenterostomy. Ethylene-oxygen was given this 
patient for one hour. The relaxation was perfect. 
At this stage of the operation the ethylene gave out, 
and I substituted nitrous oxid and continued for one 
hour longer. The patient recovered from the anes- 
thesia promptly and without discomfort. Seemed in 
first class condition for thirty-six hours, at which 
time pneumonia developed and he died about forty- 
eight hours after the operation. His general condi- 
tion at the end of the operation seemed just as good 
as it was at the time of the beginning of the opera- 
tion. The blood pressures, both systolic and diastolic 
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varied but little. I do not think that the ethylene or 
the nitrous oxid could be in any way blamed for this 
man’s death. 

Case No. 13.—Mrs. M.——. September 17. Oper- 
ation: Amputation of a thumb. The resident anes- 
thetist endeavored to anesthetize this patient with 
nitrous oxid-oxygen but was unable to relax her suf- 
ficiently for an operation. Ethylene-oxygen was 
substituted and she promptly went to sleep, recover- 
ing without any discomfort. 

Case No. 16.—Mr. G——. September 18. Oper- 
ation: Abscess in rectum. Ethylene-oxygen was 
given for fifteen minutes. The sphincter ani muscle 
was thoroughly dilated. During the dilation the res- 
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pirations were slightly increased, otherwise there was 
no movement of the patient. Vomited bile as he was 
coming out of the anesthetic. No nausea followed. 
Case No. 23.—Mr. J. R. W. , September 26. 
Operation: Perineal prostatectomy. This patient was 
given ethylene-oxygen for one hour, during which 
time he was in the high perineal position. The re- 
laxation was perfect, the color was good and the res- 
piration free and easy throughout the operation. Two 
hours later the patient asked for something to eat. 
Case No. 26.—Miss O. H.——, September 28. 
Operation: Middle turbinectomy, bilateral, curettage 
of the anterior ethmodial cells and opening and curet- 
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ting of both antra. The anesthesia in this case was 
ethylene-oxygen induction by the usual method, then 
the anesthesia was continued by passing the ethylene 
through a tube on the mouth gag. The anesthesia 
was not very satisfactory, as it is difficult to give a 
patient a sufficient dosage to keep him asleep during 
an operation upon the nose and mouth. 

Case No. 30.—Mr. M. G. , October 2. Opera- 
tion: Amputation left leg, through middle of the 
thigh for diabetic gangrene. Anesthetic ethylene- 
oxygen for forty minutes. This patient was ren- 


dered sugar free for the operation by insulin. The 
anesthetic in this case was most satisfactory and the 
patient made a most uneventful recovery. No post- 
operative nausea or vomiting. 


Case No. 35.—Mrs. H. C. , October 9. Oper- 
ation—Delivery for puerperal eclampsia. An effort 
was made by the resident anesthetist to anesthetize 
this patient with nitrous oxid gas but without success, 
I substituted ethylene gas for the nitrous oxid and 
she went promptly to sleep, remaining quiet, with 
good color, free and easy respiration throughout a 
high forceps delivery. She had one postoperative 
convulsion, then made an uneventful recovery. The 
child was in good condition and responded promptly. 
The urine showed albumen 4 plus, which promptly 
cleared up following delivery. 

Case No. 37——Mr. D.——, October 10. Opera- 
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tion: Ruptured appendix and peritonitis. Anes- 
thetic: Ethylene-oxygen for forty-five minutes. Pa- 
tient went to sleep promptly with good relaxation, 
until the operator packed off the intestines, at which 
time there was a slight contraction of the abdominal 
muscles. Nausea in operating room but none after 
returning to the ward. 

Case No. 47.—Mrs. M. Operation: Freeing 
of postoperative adhesions about the gall bladder. 
Anesthetic: Ethylene-oxygen, plus two drams of 
ether. This patient was badly nauseated and vomited 
for forty-eight hours following the operation. This 
patient had several previous operations under ether 
anesthesia, each was followed by severe vomiting. 

Case No. 50.—Mr. C-——, October 17. Opera- 
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tion: Nephrectomy for tubercular kidney. The pa- 
tient was put on the table and anesthetized with 
ethylene-oxygen for one hour. Relaxation was per- 
fect. Awakened promptly without nausea or vomit- 
ing. 

Case No. 52.—Mrs. E. W. , aged 74 years. 
October 18. Operation: Panhysterectomy for car- 
cinoma. Anesthetic: Ethylene-oxygen, plus three 
drams of ether. Duration of anesthesia two hours. 
Before anesthesia the blood pressure was 160 over 
100; ten minutes after the anesthetic was started the 
pressure suddenly went up 240 over 125 and re- 
mained up for one hour. A great loss of blood oc- 
curred at this stage and the pressure suddenly 
dropped to 140 over 100. At the end of the opera- 
tion it was 190 over 110. This was rather a severe 
operation for a patient of this age. Yet, she came 
off the table in good condition, as indicated by the 
pulse pressure. She awakened from the anesthetic 
while in the operating room and made a good re- 
covery, without any postoperative discomfort. 

Case No. 66.—October 28. Operation: Cesarean 
section. 

Case No. 67.—October 30. Operation: Cesarean 
section. 

These two cases may be considered together, as 
they resembled one another closely, both being given 
ethylene-oxygen. The anesthesia was easy and re- 
laxation perfect. The baby in each case was de- 
livered and gave his first cry while the operator was 
still holding him up by the feet. The uterine con- 
tractions in these eases were prompt and seemed to 
be much more vigorous than in similar cases under 
ether or nitrous oxid, consequently there was very 
much less bleeding. The mother and child in both 
cases made an uneventful recovery. Neither of 
these patients had the usual abdominal distention 
following the operation. 

Case No. 72.—Mrs. H. R. , October 31. The 
interesting point in this case is the enormous size of 
the individual.» Height, 6534 inches, weight, 235 
pounds. Operation: Removal of a cervical polyp. 
This portion of the operation was satisfactorily per- 
formed under ethylene-oxygen. Patient was then 
transferred to the dorsal position, an abdominal sec- 
tion performed and both tubes removed. In order 
to relax this woman sufficiently for the abdominal 
operation, it was necessary to give one ounce of ether 
in addition to the ethylene. The recovery was good 
and she awakened immediately. 

Case No. 88.—Mrs. L.——, November 12. Diag- 
nosis: Enlarged left lobe of the thyroid. Operation: 
Left lobectomy. The right lobe was removed five 


years ago. At that time the trachea was pushed far 
to the left, causing obstructive symptoms. At pres- 
ent the left lobe being much enlarged pushed the 
trachea to the right. A prolongation about the size 
of an orange, extending down behind the sternum, 
flattened the trachea, causing constriction antero- 
posteriorily, as well as laterally. The patient suffered 
much respiratory embarrassment. Anesthetic: Ethy- 
lene-oxygen. Duration: Two hours and fifteen min- 
utes. Early in the procedure, it became necessary to 
introduce a breathing tube. At this time the patient 
vomited a small amount of clear fluid, otherwise the 
narcosis was easy and satisfactory. Postoperative 
condition: The patient left the table without shock, 
no nausea or vomiting. 

APPARATUS AND METHOD OF ADMINISTERING. 

Ethylene can be given with any apparatus suitable 
for the administration of nitrous oxid-oxygen. The 
less complicated, the better. In all of my cases, I 
use an indefinite mixture of ethylene-oxygen, at the 
ordinary atmospheric pressure, the patient breathing 
backward and forward into a rubber bag, at each 
expiration a small amount of the gases being per- 
mitted to escape into the atmosphere. Definite mix- 
tures are difficult to prepare with accuracy and re- 
quire a much larger quantity of the gases; also dif- 
ferent subjects require different mixtures; and the 
same subjects, as a rule, require different percentages 
of the gases at different stages of the operation, so 
why should we bother about a definite percentage. 
The patient must be the index for more or less ethy- 
lene or more or less oxygen. The apparatus should 
be so constructed that the desired quantity of either 
gas can be furnished at any time. The apparatus 
used by me is made with a wide bore so as to give 
sufficient airway for to and fro breathing. The 
openings in the valve box are guarded by a sleeve 
valve, so arranged that after the mask is adjusted 
on the face, the patient is permitted to breathe atmos- 
pheric air for a few respirations. By revolving the 
sleeve there is a gradual change from the atmos- 
pheric air to the contents of the rubber breathing bag. 
This change takes place gradually and does not occur 
until after the patient becomes accustomed to breath- 
ing through the apparatus. 

Some patients complain of the disagreeable odor 
of ethylene and others of a postanesthesia disagree- 
able taste in their mouth. In order to obviate this, I 
have tried passing the gas through a wash bottle con- 
taining gauze, impregnated with some of the essen- 
tial oils. I likewise tried passing it over Nazeptic 
Wool, both of which seem to be very beneficial and 
disguise the odor of ethylene to a marked extent. 
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Tue APPARENT EFFECT OF ETHYLENE ON 
BLoop PRESSURE. 

There seems to be a marked rise in both the sys- 
tolic and diastolic pressures during the first ten min- 
utes of administration. This is followed by a gradual 
fall. The pulse pressure varying but slightly from 
that at the beginning of the operation. 

Some Points or ADVANTAGE OF ETHYLENE 
Over Nitrous Oxip. 

First: Whereas ethylene can be administered by 
any of the many gas machines, it is much easier to 
maintain a satisfactory narcosis with ethylene, con- 
sequently, it must be a safer anesthetic agent than is 
nitrous oxid. 

Second: This form of anesthetic seems to be well 
borne by the aged and those with serious conditions, 
where we would expect to find the patient in a state 
of shock at the end of the operation. 

Third: The primary cost of ethylene is approxi- 
mately the same as that of nitrous oxid but as we use 
only about one-half as much ethylene per hour as 
we do nitrous oxid, the anesthesia cost per hour 
would be about one-half that of nitrous oxid. 

Fourth: We can use ethylene in any case where 
nitrous oxid is indicated ; in addition to this, ethylene 
seems to be especially adapted for use in operations 
with the patient in the perineal position, such as 
hemorrhoids, vaginal repair, perineal prostatectomy, 
alcoholic injections, etc. These are all operations 
very difficult to do under nitrous oxid, as it is prac- 
tically impossible to secure satisfactory relaxation, 
without the addition of ether. 

1230 Licut STREET. 


1924-FALL MEETINGS—1924 


Eastern Society of Anesthetists 
(Congress of Surgeons Week) 
New York City, October 20-24 


Southern Association of Anesthetists 
(Southern Medical Association Week) 
New Orleans, November 24-27 


Your attendance at either of these meetings will 
put you in touch with the latest advances in your 


specialty. 


SYNERGISTIC ANALGESIA AS EMPLOYED 
IN THE FIRST 1000 CASES ABOUT 
THE HEAD AND NECK.* 


With a Preliminary Report on Experimental Ether-Oil Anes 
thesia from the Pharmacological Department of the 
University of Illinois Medical College. 


Francis L. Leperer, M.D., 
Cuicaco, ILL. 


“A thousand anesthesia, instead of leading to 
crudeness, should make one a thousand times more 
careful, and then as one proceeds, one should try to 
formulate laws, and these one should strive to prove 
by the next case.” (Flagg.) 

It is now a matter of over three years since we be- 
came interested in the use of synergistic analgesia 
as popularized by James T. Gwathmey, of New York 
City. Previous to this time the various forms of 
anesthetics were employed by us, such as ether, 
chloroform, ethyl chlorid, nitrous oxid in its various 
combinations, intraspinal, morphin-scopolamin, as 
well as those for topical and hypodermic use. One of 
us (J. C. B.) some years ago, in a small series of 
cases, had given rectal anesthesia according to 
Gwathmey, without the morphin-magnesium sulphate 
combination, and had reported before the Chicago 
Laryngological Society, in 1915, certain objections 
which consisted mainly in that the anesthesia was in 
most instances too profound and of too long a dura- 
tion. 

The use of rectal anesthesia was discontinued for 
the period up to early in 1921, when, at the sugges- 
tion of Dr. A. B. Kauffman, we again took up this 
form of anesthesia under the newer improvements as 
brought out by Gwathmey. For earlier work in our 
clinic, we are indebted to Drs. L. B. Bernheimer and 
Phillip Romonek for their interest and cooperation. 

GENERAL CONSIDERATIONS. 

It is not the purpose of this paper to historically 
analyze the various types of anesthetics, nor to show 
the advantages and disadvantages of the various 
forms, but to stress the value of synergistic analgesia 
as one of the successful and useful types of anes- 
thesia, particularly as it pertains to our special field. 
In our practice this form of analgesia is rapidly be- 
coming the most popular and one of the most prac- 
tical forms of administering an anesthetic. Ad- 
mittedly it is an easy method, and although we would 
not be so dogmatic as to say that it is not in the least 
fraught with danger, we maintain that it has served 
us well and we no longer set a limit as to the number 
of cases we desire in our series. 


*Read before a mceting of the Chicago Society of Anesthetists, No- 
vember 27, 1923, and the Third Annual Congress of Anesthetists, 
Chicago, June 9, 1924. From the Clinic of Drs. Joseph C. Beck, 
Harry L. Pollock and Francis L. Lederer, North Chicago Hospital. 
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Synergistic analgesia has been described by some 
authors as being a very simple mode of administra- 
tion, and yet it has many intricacies into which the 
unwary may blunder. Naturally, we did not go into 
the study of such an anesthetic blindly, nor did we 
throw into the discard the other forms of local and 
general anesthesia which have to this day served us 
well. Therefore, while we were aware of the excel- 
lent results claimed for this anesthetic and knowing 
that it was not a task for the tyro or inexperienced 
anesthetist, we cautiously proceeded with its use. 

Present-day researches in the realm of anesthesia 
have in the main a trend to find a more satisfactory 
method inducing and maintaining analgesia and anes- 
thesia. We would not, however, have it appear that 
our investigations with synergistic analgesia are evi- 
dence to the observer that such methods as local, gen- 
eral, or any other forms are not satisfactory, but, on 
the contrary, our work was only to prove the efficacy 
of another useful method added to our armamen- 
tarium and to the art of anesthesia. 

To us, synergistic analgesia came as a solution to 
many problems which had, heretofore, been overcome 
only by putting up with many difficulties or solving 
them in not the most convenient manner, In the ma- 
jority of operative procedures about the head and 
neck many difficulties present themselves, particularly 
due to the fact that the already small field has too 
many hands around it for the comfort of the patient 
and the convenience of the operator. In surgery of 
the face and jaw it is of the utmost importance that 
the anesthetist’s manipulations should not transgress 
the rigidly asceptic technic which, for example, all 
plastic work demands. One might enumerate the 
many types of operative procedures where the dan- 
ger of sepsis is increased by the presence of the anes- 
thetist’s hands even under the most favorable condi- 
tions, and where strict asepsis is attempted. We have 
nothing against the use of local infiltration in minor 
plastic procedures, but find the rectal-intramuscular 
method of value in other ways. 

Local anesthesia is the method of choice of prac- 
tically all American rhinologists, perhaps on account 
of the simplicity of its administration and its possibly 
greater “safety.” The latter term is perhaps a rather 
broad one to use with reference to any form of anes- 
thesia unless its use is placed in the hands of the ex- 
perienced. There can be no doubt that anesthesia, 
properly conducted, is distinctly a science, and is an 
intricate part of the broad field of medicine as much 
as any other specialty. Therefore, we would say that 
the mortality rates are not always an indication of the 
toxic or harmful effects of the agent used; but in 


many instances are due to the lack of a thorough 
understanding of internal medicine, with special re- 
ference to the individual patient, and the lack of a 
fundamental education regarding the choice of anes- 
thetics suitable to particular cases, and then only can 
we greatly increase our coefficient of safety. How- 
ever, since fatalities do occur with somewhat of an 
undiminished regularity even in the hands of skilled 
anesthetists, the general condition of the patient has 
become an important factor in determining the risk 
of operative procedure. 
CoNTROLLING SHOCK. 

If ever an ideal anesthetic presented itself we have 
found it in synergistic analgesia. We all recognize 
psychic domination as a valuable adjunct in anes- 
thesia. To impart to a patient an enlivening sense 
of security, to allay, to some extent, the phobias and 
delusions which are so imbued in his mind, is not the 
simplest task for the physician. The terror of the 
operating room of glaring white, the almost death- 
like tranquility and the observation of all things con- 
nected with the operation, are naturally not con- 
ducive to a restful mood. To anyone who has watch- 
ed a local operation under cocain, with its stimula- 
tion of cerebration, and its resultant loquacity and 
anxiety ; or anyone who has witnessed anesthesia by 
the inhalation method with the wait for its induction 
and accompanied by the usual excitement stage, syn- 
ergistic analgesia presents a pleasant surprise. The 
almost uncanny child-like slumber under the most 
trying circumstances in formidable operative proced- 
ures has been the source of many conjectures. To do 
a laryngectomy, is an operation of long duration, and 
having the patient at all times cooperative and respon- 
sive throughout this very major procedure, is an ex- 
perience that thrills the onlooker almost as much as 
seeing the much “sawed-up” woman cut in two. 

The important phase of the practice of anesthesia, 
which is constantly brought to bear, is the question 
of shock. To George W. Crile we owe much of what 
we know of the combined use of local analgesia with 
general anesthetics. Gwathmey states, that by em- 
ploying synergistic methods, a complete block against 
pain impulses including the cutaneous nerves is ob- 
tained and that, therefore, Crile’s anocithesia may be 
considered obsolescent. We cannot fully agree with 
this, particularly with regard to the cutaneous sensi- 
tiveness, but we would venture a statement that syn- 
ergistic analgesia is as near an approach to the anoci- 
thesia method as one can get with any other agent. 
All of us have had the experience of seeing the disas- 
trous effect of terror and anxiety natural to the pa- 
tient who contemplates a surgical operation on him- 
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self, even after all the effects of actual trauma are 
obviated. 

A synergized patient receives his induction of anal- 
gesia gradually, amid the pleasant surroundings of 
his own room and Crile’s important observations as 
regard to shock are in a measure, strictly adhered to. 
Thus psychic shock is prevented by such a prepara- 
tion. This principle is one that is not a great deal 
different from Crile’s preparation in extreme, emo- 
tional thyroid cases, in which the patient is occasion- 
ally anesthetized in his own room, supposedly for 
therapeutic purposes, until he is finally prepared for 
operation. 

Prof. Yandell Henderson, of Yale, is a research 
worker who has added much to our knowledge of 
surgical shock. He has advanced what is known as 
the acapnial theory of shock, in which he cites the 
lack of carbon dioxid, not only as inducing apnea, 
(that is, cessation of activity of the respiratory cen- 
ter), but also in reducing other important functions, 
so that the heart beats more quickly and the blood 
pressure falls. He, therefore, suggests, that acapnia 
is the primary cause of shock. In synergistic anal- 
gesia acapnia is not a factor due to carbon dioxid 
over-ventilation and the blood is always fully oxy- 
genated and consequently cyanosis has never been 
observed by us. 

Then, too, synergistic methods are of great value 
to the busy surgeon who is pressed for time. To 
keep a patient waiting for an operation is almost tor- 
ture, but delay is a negligible factor when patients 
are synergized. In fact, changes in our methods of 
procedure were made by accidently noticing that 
those patients, who were delayed and not brought in 
as per schedule, were better prepared surgically than 
any of those who were brought to the operating room 
almost immediately after they had received their 
rectal ether-oil. Neither is there any need for haste 
on the part of the surgeon for fear of jeopardizing 
the patient’s life, as the patient does not lose reserve 
vitality because of a lengthy procedure—under syner- 
gistic analgesia. 

THE ProBLeM OF: TECHNIC. 

While much has been contributed to the literature 
of synergistic analgesia during the last year or two, 
there does not seem to be any definite idea as to what 
is really meant by the term as regards a definite tech- 
nic to be followed. One is led to believe that this is 
due to the gradual evolution of Gwathmey’s work in 
this field. Some report series of cases of synergistic 
analgesia as only giving magnesium sulphate and 
morphin for preoperative preparation, while others 
use the rectal combination alone. In fact, we have 


observed, and so have others, that the injections of 
morphin and magnesium sulphate alone are often suf- 
ficient to produce perfect analgesia, but this has not 
proven as constant in obtaining uniform results as 
has our present technic. Anesthetic efficiency has 
been obtained, however, in some cases even with the 
ether thus eliminated. 

When Meltzer first experimented with the anes- 
thetic properties of magnesium sulphate, he used it 
alone and administered it intravenously. It has no 
deleterious effect on any of the tissues or organs of 
the body. When used with morphin it does not seem 
to have any toxic effect upon the respiratory center 
and seems to hold the morphin in contact with the 
tissues for a longer period and thus enhances its anal- 
gesic action. Magnesium sulphate has been known 
to affect the respiratory center, although we have not 
experienced this complication. However, if respira- 
tion does become embarrassed, some authors use cal- 
sium chlorid intravenously, while Gwathmey advises 
the use of large amounts of normal salts intravenous- 
ly, and, on the basis of restimulation of the respira- 
tory center, the rebreathing of the patient’s own ex- 
pired air. 

In the consideration of the technic of synergistic 
analgesia we are concerned with certain fundamentals 
in its administration. The dosage is guided mainly 
by the age, weight, general condition and mental 
make-up of the patient. However, the average dose 
for every 50 pounds of body weight is 4% grain mor- 
phin sulphate combined with 2 c.c. of a fresh, sterile, 
C. P. magnesium sulphate solution, (25 per cent) 
equal parts of olive oil and ether (each one ounce), 
and one dram of paraldehyde (U. S. P.). For the 
average individual from 135 to 150 pounds, three 
doses are usually required. The morphin-magnes- 
ium sulphate combination is given intramuscularly, 
deep into the gluteal region at one-half hour inter- 


vals between each injection. Then one-half hour fol-. 


lowing the last hypodermic the rectal administration 
is begun. Because of the discomfort that comes 
when fluids are introduced into the rectum this part 
of the procedure should be done slowly and in small 
amounts, taking about 20 minutes to introduce the 
entire quantity. 

It is a fallacy to assume that the entire amount 
given is immediately absorbed. As a matter of fact, 
Gwathmey has estimated that about 2 oz. of ether 
are absorbed in an hour; and since each molecule of 
ether is combined with one of the oil, and only by 
evaporization is this combination broken, absorption 
must be slow. This point is significant for two rea- 
sons: (1) because there results a steady, never deep, 


Vor. 
and 
gard 
(2) 

| be fl 

cove 

flus 

duc 

perf 

adm 

mix 

par. 

the 

intr 

inhz 

ethe 

riec 

easi 

seri 

trac 

tien 

nor! 

T 

the: 

sche 

scie 

cert 

ane: 

erec 

note 

see 

bro 

| duc 

our 

onl 

rec 

has 

15¢ 

foll 

I 

eve 

of 

mo 

mid 

tio 

reg 

iu 


Vor. XXXVIII, No. 7. 


LEDERER—SYNERGISTIC ANALGESIA. 


American Journal of Surgery 
Anesthesia Supplement 


83 


and constant anesthesia as vaporization occurs, re- 
gardless of the percentage of the mixture used; and 
(2) that should it be deemed necessary the bowel may 
be flushed with cold water and much of the ether re- 
covered. The latter safeguard has been confirmed by 
flushing the bowel even 4 to 5 hours after the intro- 
duction of the ether. This possibly accounts for the 
perfect surgical analgesia persisting hours after the 
administration of the rectal combination. 

Notwithstanding the slow absorption of the rectal 
mixture it seems to be quickly eliminated, as the 
paraldehyde odor, particularly has been observed on 
the breath of the patient from 4 to 6 minutes after its 
introduction into the rectum. However, the patient 
inhales warm, moist air at all times so that when the 
ether is absorbed into the small bloodvessels and car- 
ried through the liver and on to the heart it can be 
easily eliminated by the lungs. At no time, in our 
series, has any irritation either to the gastro-intestinal 
tract or respiratory tract ever been noted. The pa- 
tient’s color remains good and the body temperature 
normal. 

The necessity of a unit of measurement in anes- 
thesia is self-evident and there is no doubt that any 
scheme not based on measurement of dosage is un- 
scientific, crude and dangerous. However, there are 
certain other factors which influence this form of 
anesthesia, which in our experience must be consid- 
ered in relation to dosage. For example, we have 
noted that in high strung, nervous individuals there 
seems to be such a tolerance for the drugs that an 
extra dose is often indicated. Also it has often been 
brought to our notice that nothing should be intro- 
duced into the rectum that cannot be reclaimed, but 
our experience with synergistic analgesia can be our 
only guide, and our knowledge of the fact that the 
rectal combination can be flushed out, if necessary, 
has given us the confidence to carry on. 

SuMMARY OF TECHNIC AND DosaGE. 

For the average individual weighing from 135 to 
150 pounds the method of synergistic analgesia is as 
follows: 

1. Prepare patient as for general anesthesia on the 
evening prior to operation, 7. e., enema and cleaning 
of operative field; the enema should be repeated on 
morning of operation. Give nothing by mouth after 
midnight. 

2. Three to four hours prior to the time of opera- 
tion administer intramuscularly deep into the gluteal 
region, morphin sulphate grains 4%, dissolved in 2 
c.c. of a sterile, fresh 25 per cent solution of magnes- 
ium sulphate. 

3. Great care should be taken in thoroughly cleans- 


ing the site of injection with benzin, iodin and alco- 
hol and that the needle and syringe should be abso- 
lutely sterile. The use of a long needle is recom- 
mended. 

4. These injections are repeated at half hour inter- 
vals until 3 doses have been given. 

5. A half hour after the last intramuscular injec- 
tion has been given, administer slowly per rectum 
(over a 20 minute period) a solution consisting of 

Ether—3 oz, 
Olive oil—3 oz. 
Paraldehyde—2 dr. 

6. Proper environment is then supplied by dim- 
ming the lights and by not disturbing the patient. 

7. Transport the patient to the operating room 
with the least amount of disturbance possible. 

We cannot agree with Gwathmey that this method 
does away with the necessity of the supervision of 
an expert anesthetist ; in fact we would encourage the 
employment of a professional anesthetist who has a 
thorough knowledge of synergistic analgesia. Our 
student nurses have been taught the method of ad- 
ministration, but always under the supervision of a 
trained anesthetist. They are also instructed in 
watching for symptoms which would indicate an 
idiosyncrasy for any of the drugs and overdosage. 
The injections are given at such intervals that one can 
readily observe any untoward symptoms, should they 
occur. 

We have not found occasion for interrupting our 
anesthesia in any of our cases, although we are con- 
stantly on the lookout for complications should ‘they 
develop. To insure further safety as to dosage and 
avoid any possible error in technic, it occurred to us 
that the morphin and magnesium sulphate, being a 
standard dose, could be put up in ampule form. Sev- 
eral firms have signified their willingness to cooper- 
ate in making up such a formula should the demand 
warrant. 


THE ANALGESIC OPERATIVE STATE. 

The analgesic operative state may be compared to 
some of the forms of alcoholic intoxication, for we 
have observed in different individuals various forms 
of “jaggs.” These states were mainly those of hilar- 
ity and depression with intermediate forms of various 
gradations. The majority of patients were responsive 
to questioning and even volunteered sensible remarks 
themselves. If they were asleep they could be easily 
aroused and responded in accordance with the type 
of “jagg” they had. 

Patients are brought to the operating room with 
the least manipulation possible and a syitable quiet 
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environment is maintained. In our field we cannot 
particularly agree with what Keene says, that—“the 
ideal anesthetic is not one which will abolish pain 
without abolishing consciousness,” as we feel that 
the patient in such a state as to be cooperative and 
yet insensitive to pain is the ideal anesthetic sought. 
When the patient is quietly placed upon the cart and 
brought to the operating room, he arrives there 
either quiet or sleeping; he is not apprehensive nor 
does any talk about his operation place him in an un- 
cértain frame of mind. 


In about 10 per cent of our cases the lifting of the 
patient has produced some nausea, but in very few 
instances has it occurred before the patient was 
brought to the operating room. In the latter cases 
we felt that the nausea followed the administration of 
the morphin. The explanation advanced for the very 
little nausea produced is that the magnesium sulphate 
prevents the late effects of morphin, among which is 
the possibility of nausea. There is certainly a distinct 
advantage in the use of magnesium sulphate in com- 
bination with morphin, because it enhances the value 
of morphin from 50 to 100 per cent without getting 
the toxic effect of that much of the drug. For the 
latter contribution we are greatly indebted to Meltzer, 
Gwathmey, and the staff of the Presbyterian Hos- 
pital of New York City. 

Accessory ANESTHESIA. 

In some of our cases accessory anesthesia had to 
be resorted to, particularly in cases where skin, and 
at times mucous membrane, periosteum has to be in- 
cised. But it was noted, and quite strikingly so, that 
when accessory ether or infiltration was resorted to, 
it took but comparatively small amounts. Such insuf- 
ficient narcosis occurred in about 12 per cent of our 
cases; and then by the addition of a little inhaled 
ether, or the injection of the skin or periosteum with 
2 per cent apothesin, enabled the surgeon to complete 
the operation without a halt. It has also been noted 
that patients, who were decidedly poor subjects for 
ether by the inhalation method because of alcoholism, 
etc., responded very well to synergistic analgesia, 
and even if accessory anesthesia had to be given, it 
took very small amounts to have the patient com- 
pletely anesthetized. 

Of patients, asked the day following the operation 
what had transpired in the operating room, the ma- 
jority answer that they remember nothing or else had, 
a vague idea of what occurred. We have had pa- 
tients who answered questions intelligently, and yet 
after operation remembered nothing of what was 
said. Also in certain cases, when pain was seemingly 


complained of, patients stated later that they have no 
recollection of having suffered any distress. We 
would advise against the policy of trying to convince 
a patient that he has no pain when he complains of 
such, as we much prefer to supplement the analgesia 
by small amounts of local infiltration or ether vapor. 

When the patients are returned to their rooms, after 
the completion of the operation, they are usually in 
quite a restful mood. Some individuals, who have 
exhibited a tendency toward the hilarious type of 
“jagg,” occasionally continue to be quite talkative. 
To us the postoperative analgesia state appears as a 
distinct advantage. Usually the patient, who has 
been operated on in the morning, remains more or 
less drowsy until late evening, and then is sufficiently 
quiet to go through the night without the need of an 
analgesia. There is no epigastric distress whatsoever, 
and only in less than 0.5 per cent of our cases have 
we had to administer an added analgesic. If a post- 
operative analgesic had to be given, it was in small 
dosage and this had a more lasting effect than is 
usually noted. However, such an added analgesic 
was usually not required before midnight, as the 
operative analgesia was usually sufficient until that 
time. 

CoMPLICATIONS. 

There have been some instances when our patients 
were too deeply narcotized ; that is, they did not re- 
spond as readily as they usually do. In these in- 
stances the patients were returned to their rooms and 
left there until they had sufficiently recovered from 
their anesthetic to go on with the operation. In sev- 
eral instances the bowel was flushed out and the 
most of the rectal combination recovered. The 
symptoms never became especially alarming, but we 
always considered it a matter of safety and surgical 
precaution not to operate on an individual who was 
too deeply under. 

Only in one case did we have what might be called 
a serious condition, and in this case the complication 
could not be directly attributed to the anesthetic. The 
incident occurred in operating on a young Italian, 
aged 28 years, who came to us complaining of anos- 
mia and stuffiness of the nose. Examination reveal- 
ed both sides of his nose filled with polpyi and the 
x-ray showed a marked ethmoid involvement. The 
patient was brought to the operating room at 11 A. 
M. At the time of operation it was noted that the 
entire ethmoid labyrinth was soft and even the la- 
mina papyrcia was involved in the pathological pro- 
cess. The patient bled very freely after the com- 
plete exenteration of the ethmoids, Packing, which 
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is not usually practiced in our clinic in this type of 
operation, had to be done and apparently all hemor- 
rhage had ceased. Two hours later the nurse called 
our attention to the fact that the patient was bleeding 
quite profusely and no doubt had probably been 
bleeding all this time, for upon examination we found 
much blood coming down post-nasally. Physical ex- 
amination of the lungs showed them to be partially 
filled, due to aspiration of the blood. Toward late 
afternoon bleeding became more profuse and could 
only be controlled by rather heroic measures. The 
patient passed away early the next morning, prac- 
tically exsanguinated, without having regained con- 
sciousness. 

In this entire series, this case was the only one 
which showed a tendency to bleed, all the other cases 
evidenced less tendency to bleed than with general 
anesthesia. In reference to bleeding, it is important to 
note, that a patient under synergistic analgesia is not 
so unconscious as to have his reflexes abolished, so 
that should blood trickle down into the pharynx or 
larynx the patient will either expectorate it; or will 
retain it until he remonstrates or wait until the opera- 
tor commands him to clear his throat. This is in 
favor of the synergistic analgesia operative state, and 
as far as the much talked of lung abscess complica- 
tion of nose and throat surgery is concerned, this 
complication is either minimized, or the chances of 
its occurrence are almost nil. However, in so far as 
our statistics are concerned in regard to lung abscess 
following head and neck operations under general 
anesthesia, the control of aspiration would not be the 
greatest advantage of this method, because in our ex- 
perience we have had but one lung abscess case that 
complicated a sarcoma of the antrum. 

There have been some cases in which an indurated 
painful area appeared at the site of injection, and 
these have given us our only really marked diff- 
culty. This complication occurred in 5 cases in our 
series, two of which are of recent date. These areas 
usually develop about the 5th or 6th day and while 
only comparatively few in number, they have given 
us some concern. They may be due to several fac- 
tors:—(1) poor technic as to cleansing of parts and 
the sterilizing of the instruments; (2) striking a ves- 
sel followed by the formation of a hematoma and the 
breaking down of same; (3) the possibility of the 
magnesium. sulphate causing the induration when in- 
jected too. superficially. 

Since the gluteal region is not the cleanest field 
for injection, we have also used to good advantage 
subscapular injection where there cannot be any 


doubt as to the cleanliness of the parts. Then, with 
the idea of really getting a deep intramuscular in- 
jection, we have recommended the use of the longer 
needle as in deep intramuscular mercury injections, 
employing the same technic. We believe that getting 
the magnesium sulphate too near the surface, thus 
causing irritation or interference with circulation by 
a foreign substance, may be an important factor in 
producing the area of induration. 

These indurated areas, when they occur, are best 
handled expectantly, as in practically every instance 
they break down and require incision and drainage. 

TYPES OF OPERATIONS. 

To list in detail the cases undertaken in this series, 
would be cumbersome and not particularly valuable 
for study, and so the data given herewith mainly 
concern the type of operation and certain conclusions 
arrived at. The types of operations done were as 


follows: 
Laryngofissure 17 
Laryngectomy ous 7 
Laryagosenpy 28 
Sinus’ ( radical): 4:33 
Antrum. io 42 
Ethmoids and sphenoids ........ oil 


OrHer DETAILs. 

The patients ranged from 5 to 68 years of age. 
The analgesia was employed in cases ranging from a 
marked thyrotoxicosis to known heart lesions and 
marked emaciations due to malignancy. 

In those cases of bronchitis and asthma, in which 
general anesthesia was contraindicated, synergistic 
analgesia was employed without any untoward effects. 

Insufficient narcosis occurred in about 12 per cent 
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of our cases and then by the addition of a small 
amount of accessory anesthesia, either by local infil- 
tration or by drop ether, the necessary analgesia was 
induced. Suggestive methods are not encouraged for 
inducing sleep. 

Nausea and vomiting occurred in about 6 per cent 
of the cases and usually not until the patient was be- 
ing moved about. 

No patients complained of any form of gastric dis- 
tress, such as'‘often follows general anesthesia. Gas 
erructation was present in about 4 per cent of the 
cases. 

In this series there were no kidney or bladder dis- 
turbances and urines were carefully checked at var- 
ious intervals without pathologic findings. 


Acidosis was found present in a very small per- 
centage of cases and never presented itself as a mark- 
ed complication. 


Many patients were given the analgesia at short 
intervals without noticing any tolerance for the drugs. 
One patient (reconstruction of a congenital absence 
of the ear) received the analgesia 14 times in the 
course of 3 years without noticing any untoward 
symptoms or drug tolerance. 


Individuals, who were known to take a poor gen- 
eral anesthetic, as, for example, alcoholics, did very 
well and the amount of ether required was greatly re- 
duced. 


Such formidable procedures as laryngectomies and 
radical sinuses were carried out without any supple- 
mentary analgesia, with the patient at all times co- 
operative and responsive, and were not followed by 
any symptoms of shock. 

Time, in regard to the duration of the operation, 
was a negligible factor, as the narcosis was smooth 
and of uniform depth for a number of hours. 

Excessive secretions in the pharynx were not 
ent unless ether was given by the drop method as an 
accessory anesthesia, and, therefore, no atropin was 
employed. 

There was no excitement stage present during the 
induction of the analgesia. 


At no time was there any cyanosis or loss of body 
heat, as patients could breathe freely moist, warm air. 
The pulse and heart action were somewhat slower 
than usual, and the respirations also slower and 
shallower. Little or no change was noted in the blood 


pressure. 

Postoperative analgesia was required in less than 
0.5 per cent of the- cases and then only in small 
amounts. 


A distinct advantage was found in having the pa- 
tient neither frightened nor apprehensive, so that a 
great deal of the psychic reaction as well as shock 
were eliminated. 

Signs of irritation of the gastro-intestinal tract or 
respiratory tract were never present nor did the pa- 
tients complain of anything referrable to same. 

Asepsis was greatly facilitated by absence of the 
ether mask and hands of the anesthetist. 

The recovery from this analgesia was rapid; was 
not followed by lack of appetite; nor was there any 
tendency to mental depression. 

This report has been made on the basis of our 
clinical experience, and while there are factors 
which may be interpreted as still challenging the ab- 
solute safety of synergistic analgesia, we feel that a 
series like ours should lend impetus to further study 
by ourselves as well as other groups, and then only 
can we hope to arrive at a more definite technic in 
applying this method. We have not stressed the 
subject of synergistic analgesia in children, but we 
have gone about employing the method in children 
rather cautiously and still continue to do so. How- 
ever, we hope that by more experience we shall be 
able to substitute some other drug for morphin in 
order to make it more applicable in the group of 
younger patients. 

In connection with this paper, we are publishing in 
the form of a preliminary report, the work of H. 
Ross and O. C. Pfeifer on animals. This work was 
done in the Department of Pharmacology, University 
of Illinois Medical College, under the guidance of 
Prof. Hugh McGuigan. Further work will go on 
with special reference to the ether-concentration of 
the blood and a more certain determination of the 
dosage required. 

A PRELIMINARY REPORT ON ExPERIMENTAL 
ANESTHESIA. 

The experiments, which we have performed, have 
been carried out in an attempt to determine the rela- 
tive importance of the morphin and the ether in the 
production and maintenance of analgesia and anes- 
thesia by the colonic method. 

The first series of experiments we performed were 
carried out by the injection of ether-oil, the amount 
administered varying from 75 cc. of ether in 25 cc. 
of olive oil, to 165 cc. of ether in a 75 per cent. solu- 
tion, without the preliminary dose of morphin sul- 
phate. We have never been able to produce an anes- 
thesia nor even an analgesia, unless, and then only 
in exceptional cases, ether was administered in so 
large an amount as to produce a severe intestinal ir- 
ritation, inflammation, and almost immediate death 
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through cessation of respiration. A typical case may 
be presented by the report of Dog No. 3 of Series I.: 

Dog, No. 3, male. Weight 21 lbs. Condition, 
good. 

The animal was given a dose of castor oil by 
stomach tube the evening previous. On the follow- 
ing day a soap suds enema was given just before the 
experiment. The animal then received per rectum 
75 cc. of ether in 25 cc. of olive oil, the whole being 
given at once. Severe irritation of the bowel seemed 
to result; the animal tried to defecate but seemed 
unable to relieve the pain. After one hour, when no 
results seemed to be forthcoming, a second attempt 
was made with the same dose as before, although the 
greater amount of the original dose must have been 
retained. The animal was in such severe pain that 
it was necessary to tie him down in order to carry 
out the routine administration. This second dose 
failed to produce results. 

We then poured in 15 cc. of straight ether with no 
better results. We then attempted to initiate anes- 
thesia by inhalation in the hope that the ether in the 
bowel would be sufficient to maintain the condition. 
The effect of the inhalation wore off in ten minutes, 
and the animal was no nearer anesthesia then than 
at the beginning. We killed the animal and found 
that a severe colitis had resulted. 

After the unfavorable results of the injection of 
ether-oil by the colonic method without morphin, we 
attempted to produce anesthesia, also without mor- 
phin, by the gastric administration of the solution in 
the belief that the greater absorbtive surface of the 
gastric mucosa would favor the more rapid absorb- 
tion and evaporation of the ether from the oil than 
was indicated by the colonic method. 

The chief difficulty attending this method was the 
inability of the animals in many cases to retain the 
mixture. However, in a series of five dogs, all of 
which retained the solution, no anesthesia resulted by 
the administration of the same dose as was given !) 
the colonic method. 

We then attempted to produce anesthesia by this 
last method but with the preliminary subcutaneous 
injection’ of morphin sulphat. With these prelimi- 
nary injections of morphin, ether-oil anesthesia has 
been successful. Our anesthesias have been of a 
uniform and constant grade. The heart rate a-° 


respiration rate have remained constant throughout. 
but the degree of anesthesia produced has been de- 
pendent not on the amount of ether administered, but 
on the relative amounts of ether and morphin, and of 
these, morphin seems to play the major réle. 

We have varied our relative doses from .3 grain 
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of morphin with 75 cc. of ether and 25 cc. of olive 
oil, to r grain of morphin and 30 cc. of ether-oil 
(75 per cent.). 

With all of the intermediate doses we have ob- 
served such variations of results as to point toward 
a definite ratio of ether to morphin. The analgesia 
which is observed seems to be due in large measure 
to the action of the morphin, since even at the ter- 
mination of a light anesthesia, the analgesia remaii:s 
for a considerable time, and the importance of th’ 
ether itself in the maintenance of analgesia is doubt- 
ful. Let us cite a few typical examples. 

Dog No. 8. Series, 8. Male. Weight, 20 Ibs. 
Condition, good. 

The animal received the usual amount of castor oil 
on the previous evening. On the following day he 
was given .3 grain of morphin sulphate subcutane- 
ously, and after twenty minutes, was given by 
stomach tube, 75 cc. of ether in 25 cc. of olive oil. 
Anesthesia resulted in ten minutes. The animal r- 
mained completely anesthetized for more than two 
and one-half hours and showed no apparent. ill 
effects. 

Dog No. 7. Series, 2. Weight, 21 Ibs. Condition, 
good. 

The animal received the usual dose of castor oil 
the evening previous. He was given .45 grains of 
morphin, and after twenty minutes received by 
stomach tube 50 cc. of a 50 per cent. ether-oil solu- 
tion. After ten minutes the animal became highly 
excited and rushed about until tied down. This con- 
dition lasted for a few minutes after which the ani- 
mal went under a very light anesthesia which lasted 
for half an hour. 

Dog No. 13. 
Condition, good. 

This animal was given I grain of morphin in the 
usual manner, and after a lapse of twenty minutes - 
received a solution of 30 cc. of ether-oil (75 per 
cent.) by stomach tube. There was no excitement 
stage and the animal was lightly anesthetized for an 
hour and a half after which the animal could be 
aroused. The effect of the ether seemed to have 
worn off while the morphin effect remained. 

CONCLUSIONS. 

The conclusions which we have drawn, while au- 
thorized by the results of such experiments as we 
have performed. are nevertheless not sufficiently es- 
tablished to be more than mere suggestions as to the 
relative effects of morphin and ether in ether-oil an- 
esthesia :— 

1. Anesthesia cannot be induced by the rectal 
‘method of the administration of ether-oil unless mor- 


Series, 2. Male. Weight, 21 Ibs. 
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phin is previously administered without requiring so 
large a dose as to produce intestinal irritation, diar- 
rhea, colitis, and probably death. It does not seem 
possible that so large an amount of ether in so small 
an amount of the oily solvent can be crowded into 
the large intestine without producing a colitis of some 
degree. 

2. The dose of both morphin and ether is a vari- 
able factor since an individual idiosyncrasy toward 
both cannot be overlooked. 

'3. An indirect proportion, within certain limits, 
exists between the dose of ether and morphin. Our 
safest results seem to suggest a high morphin dose 
with a correspondingly lowered ether dose. 

4. When anesthesia is produced by this method, it 
is an ideal one. We have observed the heart rate and 
respiration rate of animals for two and three hours 
and found not a slight change in either. There exists 
a rate of absorbtion and excretion, or rather, a ratio 
which, when once established, remains constant 
throughout. 

In the quoted experiments it will be noted that the 
magnesium sulphate and paraldehyde of the clinical 
technic were not used. The next series of animals 
will be given the anesthesia containing both of these 
constituents. While we feel that there may be great 
discrepancies in comparative work on animals, it is 
only in this mode of experimentation that we can 
modify and change our mode of procedure without 
jeopardizing human life. 

These reports about the experimental and clinical 
phases of synergistic analgesia are not those of 
overly-enthusiastic investigators, for we fully realize 
the present shortcomings of our procedure, but we do 
hope that the work so far done will stimulate further 
investigation along the same lines. 

2551 N. Crarxk Street. 
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The Science and Art of Anesthesia. By Cot. Wm. Wep- 
sTeR, B.S.0., M.D., C. M. Illustrated. Publisher, 
Tue C. V. Mossy Co., St. Louis, 1924. 

_ Webster is all too modest in concluding that his book 

is merely an effort to place before the medical student 

and the physician in general practice a small manual on 
the subject of anesthesia. Webster has had unusual ex- 
perience, not only in teaching some of the basic sciences, 
but also in the technical administration of anesthetics as 

a specialist, and his work reflects his capacity along both 

ines, 

His chapter on the physiology of anesthesia is a con- 
cise resume of the best thought on the subject and the 
latest developments. 

In dealing with the use of individual anesthetic agents 
Webster is judicious in explaning in detail those methods 
of administration which have served him best and he 
does not hesitate to describe the types of apparatus that 
are perfecting adjuncts. Occasionally the attitude is 
taken that anesthesia is becoming cluttered up with me- 
chanical devices, but the specialist in explaining their 
scope and utility readily shows their application to the 
physiological era of anesthesia. This is especially true 
of apparatus in relation to nitrous oxid and other forms 
of gas anesthesia. Some of the newer anesthetics like 
ethanesal and ethylene are also dealt with. 

Out of a broad clinical experience Webster gives very 
valuable advice regarding selection of the anesthetic in 
relation to the nature of the operation and the condition 
of the patient. He considers the value of heating anes- 
thetic gases as well as the advantages of preliminary 
medication. The effects of temperature and humidity, 
surgical shock, postanesthetic acidosis and other compli- 
cating factors come in for due consideration in preoper- 
ative and postoperative treatment, nor is the patient’s 
viewpoint neglected. 

Webster has a splendid vision’ of the future of the art 
of anesthesia and he does not hesitate to emphasize the 
need and value of case records as well as collated statis- 
tics. He is also convinced that the medico-legal respon- 
sibility of anesthesia are entirely professional in char- 
acter. 

Aside from his valuable contribution to the literature 
of anesthesia, Webster. won. a full Colonelship and_ his 
D.S.O. for distinguished services in the Canadian Medi- 
cal Service overseas during the world war. He was the 
Second President of the..Canadian Society of Anesthet- 
ists and at the present time is devoting his attention to 
the teaching of anesthesia in’ the University of Manitoba 
Medical School: and in perfecting the anesthesia service 
of the Winnipeg General Hospital. 

Epitome on Blood Pressure: Aids to the Interpretation 
of Blood Pressures for. the General Practitioner, 
with a Key to Diagnosis. By Burton Baker Grover, 
— Publishers, THz Exectron Press, Kansas City, 

Grover,.in this pocket guide qn blood. pressures, dis- 
counts the mechano-hydraulic concept of the circulatory 
system and insists that instead of being an independent 
entity, the cardiovascular system is subservient to the 
many needs of the multiple tissues that require the mate- 
rials carried by the blood. At all times it acts in the 
interests of and is influenced by the behavior of these 
tissues. Thus the earliest derangements of the cardio- 
vascular system really begin in the tissues. As the tissue 
damage is more permanent then the cardiovascular de- 
rangements become compensatingly permanent. 

Grover insists that the conditions he terms “hyper- 
piesia” is the warning syndrome that makes. it possible 
to appreciate the early premonition of impending tran- 
sition to permanent damage. ‘He covers practical 


(Continued on Page 91) 
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MORE HONORS RICHLY DESERVED. 

During 1923 the Associated Anesthetists of the 
United States and Canada continued their splendid 
precedent of honoring outstanding workers in the 
specialty with tributes of appreciation. 

At the San Francisco meeting of the American 
and Pacific Coast Anesthetists with the Section on 
Anesthesia of the California State Medical Society, 
Dr. Eleanor Seymour, of Los Angeles, was pre- 
sented with a silver loving cup bearing the follow- 
ing inscription : 

TO 
ELEANOR SEYMOUR, M.D. 
PRESIDENT AMERICAN ASSOCIATION OF ANESTHETISTS 
1922-1923 
ORGANIZATION SECRETARY PACIFIC COAST 
ASSOCIATION OF ANESTHETISTS 
1921-1923 
IN APPRECIATION OF SPLENDID SERVICES IN 
THE ORGANIZATION AND DEVELOPMENT OF THE 
SPECIALTY OF ANESTHESIA 
FROM THE 
ASSOCIATED ANESTHETISTS 
OF THE 


UNITED STATES AND CANADA 
The cup presented had an allegorical significance 
in that its ornamentation was a curved wreath of 
mistletoe representing the flowering of the sturdy 
oak which Dr. Seymour had brought into existence 
as well as the affection of her associates. 


Dr. Seymour not only served the American and 
Pacific Coast Anesthetists in official capacities but 
took a very special interest in securing the Section 
on Anesthesiology in the California State Medical 
Society and was largely responsible for the Cali- 
fornia legislation which makes a definite course in 
anesthesia one of the essential requirements for the 
practice of medicine. 


Dr. Eleanor Seymour 


Aside from her interest in anesthesia, Dr. Sey- 
mour is a confirmed member of the Sierra Club and 
no doubt this has been responsible for much of her 
vision of greater things. This was alluded to in 
the presentation of the loving cup in the following 
way :— 

“There should be a little hill country in every life, 
some great up-towering peaks which dominate the 
common plain. There should be an upland district 
where springs are born and where rivers of in- 
spiration have their birth. ‘J will lift up mine eyes 
unto the hills. ‘As the mountains are around about 
Jerusalem so the Lord is round about His people.’ 
The soul that knows no hills is sure to be oppressed 
with the monotony of the road. The inspiration to 
do little things comes from the presence of big 
things. It is amazing what dull trifles we can get 
through when a noble companionship is at hand and 
glorifies the common round and daily task.” 
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It is not given to many to be equally proficient 
in the science and mechanics of a specialty. Dr. 
McKesson has achieved unusual things in both di- 
rections. A deep student of the physiology of anes- 
thesia he has gone into the laboratory and ingen- 
iously originated devices for carrying physiological 
anesthesia into practice. 

Few anesthetists have contributed camparable ad- 
vances to the development of nitrous oxid-oxygen 
anesthesia in all its phases of utility. 

Aside from this Dr. McKesson has served the 
specialty as president of the Interstate Association 
of Anesthetists and as president of the National 
Anesthesia Research Society. In the latter posi- 
tion he was the leader in accomplishing the Society’s 
first week of pharmacological research under Prof. 
D, E. Jackson, at the University of Cincinnati Med- 
ical College. Dr. McKesson’s ability as a teacher 
has endeared him to those who have had an oppor- 
tunity to work under his guidance and his papers 
at the many meetings of the various societies have 
always been fraught with valuable research and 
practical clinical experience. 

In the presentation of the loving cup to Dr. Mc- 
Kesson, and by way of stressing the manner in which 


Silver Loving Cup preserited to Dr. Eleanor Seymour. 
In relinquishing her executive work in behalf of 
the Anesthetists, Dr. Seymour has taken the presi- 
dency of the Professional Women’s Club of Los 
Angeles for the most successful year of its existence. 
During the past 20 years anesthesia has been 
served in a remarkable way by Dr. E. I. McKesson, 
of Toledo, Ohio, and during the Second Annual 
Congress of Anesthetists in Chicago, last Fall, the 
Associated Anesthetists also presented him with a 
loving cup bearing the following inscription :-— 
TO 
E. I, MC KESSON, M.D. 
IN RECOGNITION AND APPRECIATION OF 
REMARKABLE RESEARCHES AND TECHNICAL 
ADVANCES IN THE PRACTICE OF 
NITROUS OXID-OXYGEN ANESTHESIA 
AND ANALGESIA 
FROM 
THE ASSOCIATED ANESTHETISTS 
.OF THE = 
UNITED STATES AND CANADA Dr. E. I. McKesson 
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Silver Loving Cup presented to Dr. E. I. McKesson. 


his name and achievements had been imperishably 
wrought into the historical monument of the evo- 
lution of anesthesia, the following words of the 
poet on “The Strength Invisible” were recalled: 


Not in thy massive masonry, 
However staunch, great pile, it be; 
Not in thy stately magnitude, 
However fair its symmetry; 
No, in far subtler things abide 
The sources of thy strength and fame— 
Back of thy portals, vaulting, wide, 
Ideals are welded with a name. 


From east and west, remotest isle, 
From whirring loom and craftsman hands, 
Come things of service, science, art— 
A wondrous store from many lands; 
And all, in blending, glad display, 
Within thy doors set forth their claim; 
But back of these—in steadfast wills— 
Ideals are welded with a name. 


Thy walls may totter; gates of steel 
To ills of time may fall a prey; 


Thy dome of countless rhythmic hues 
May fade, and crumble to decay; 

But thy repute shall changeless stand 
Though structure crash, or yield to flame— 

A monument—enduring, sure— 

Ideals welded with a name. 


Book Reviews 
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phases of blood pressure studies from this viewpoint. 
The number of deaths in which hyperpiesia is concerned 
as an etiological factor far exceeds those from any other 
disease and equals the appalling death rate of tuberculosis 
and cancer combined. 

Anesthetists will find Grover’s book of immeasurable 
value because so many patients coming to operations 
have cardiovascular derangements from preceding tissue 
changes and such patients can only be promptly evalu- 
ated and safely handled if the viewpoint of the general 
practitioner is brought to bear on the therapeutic aspects 
of each individual case. 

From an extended experience Grover has developed 
a Key to Diagnosis that in brief outline shows the rela- 
tions of systolic and diastolic pressures and pulse rates 
to the functional and pathological conditions most fre- 
quently encountered. This Key alone is a most valuable 
addition to the routine practice of anesthetists in evalu- 
ating operability and surgical and anesthetic risks, 

Grover explains and comments upon the use of the 
Energy Index for this same purpose. This little volume 
will repay intensive study as each and every paragraph 
is either a valuable suggestion or a kernel of truth. 


Local Anesthesia Methods and Results in Abdominal 
Surgery. By Pror. Dr. Hans FIinsterer. Authorized 
English Version by JoserpH P. F. Burke, M.D., Sc.D., 
LL.D. Publishers, REsman Company, New York, 1923. 

Burke was prompted to make the methods. of Prof. 
Finsterer more accessible to the surgeons of America 
on account of the remarkable results obtained by this 
Vienna savant in his abdominal operations performed 
under local anesthesia. 

The book is essentially a record of his individual ef- 
forts and a plea for a careful consideration of the choice 
of local anesthesia in certain types of operations and in 
certain bad risk patients. 

Burke, who has personally followed Finsterer’s meth- 
ods has found that splanchnic anesthesia is a great help 
particularly in gastric resections in elderly patients and 
a life-saving method of anesthesia. While Finsterer is 
one of those who favor a radical resection for gastric 
and duodenal ulcer, his technic of local anesthesia, his 
low mortality and his excellent remote results lend 
weight to his opinions. 

While the volume is occasionally polemic in tone this 
is not to be unexpected from an enthusiastic pioneer in 
the development of a certain limited field. 

Those who wish to master the intricate details of local 
anesthesia for major abdominal surgery will find Burke’s 
translation of Finsterer an interesting and very instructive 
monograph, 


Local Anesthesia: Its Scientific Basis and Practical Use. 
By Pror. Dr. Hernricn Braun. Translated and Edited 
by Matcorm L. Harris, M.D., Second American from 
the Sixth Revised German Edition. With 231 illustra- 
tions in black and colors. Publishers, Lea & Fesicer, 
Philadelphia and New York, 1924. 

Braun’s “Local Anesthesia” has been the standard work 
on this subject since the appearance of the First Edition in 
1905. Nearly everyone who has written on the subject since 
that time has drawn largely on the fund of information con- 
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tained in this work, the great popularity of which is well 
shown by the fact that it has passed through six German 
editions. The Third Edition was translated into English in 
1914. The Sixth Edition contained so much new matter 
and so much of the old has been rewritten in the light of 
more extended experience that the need of an entirely new 
translation was evident. 

It is fortunate that Harris has been able to make the 
present translation because he is one of the most conspicu- 
ous exponents of local anesthesia in America and has 
brought its many advantages to a point of perfection in his 
own surgical work. 

In preparing the Sixth Edition Braun has thoroughly re- 
vised the chapter on lumbar and sacral anesthesia, besides 
adding more recent experiences throughout the text. Novo- 
cain poisoning has been treated more extensively and Braun 
has endeavored to outline more clearly the indications, con- 
tra-indications and limitations of local anesthesia. The bib- 
liography has been abridged by omitting the older refer- 
ences which did not have a distinct historical interest. 

Those who have found the previous editions useful will 
find the present edition even more valuable. 


Society Proceedings 


JOINT MEETING OF THE SECTION ON ANES- 
tHESIOLOGY OF THE CALIFORNIA STATE 
MEDICAL ASSOCIATION AND THE 
PACIFiC COAST ASSOCIATION 
OF ANESTHETISTS, 

LOS ANGELES, 


MAY 12-15, 1924 


The Joint Meeting of the Section on Anesthesiology of 
the California State Medical Association and the Pacific 
Coast Association of Anesthetists was held at the Hotel 
Bbiitmore, Los Angeles, May 12-15, 1924. 

The meeting ot the Section on Anesthesiology was 
presided over by Dr. R, F. Hastreiter, Chairman, and the 
following scientific program was presented: 
The History and Progress of Anesthesia in California, 


(Chairman’s Address). 
R. F. Hastreiter, M.D., Los Angeles. 
Paravertebral or Regional Anesthesia. 
Roy H. Johnson, M.D., and Charles E. Phillips, 
M.D., Los Angeles. 


Sacral Anesthesia for Proctological Surgery. 
A. J. Murrietta, M.D., Los Angeles. 


The Antagonistic Functions of the Uterus in Relation to 
Regional Nerve Blocking. 
H. T. Cooke, M.D., Los Angeles. ° 


The Manufacture and Chemical Testing of Nitrous Oxid 
Gas. 
Donald E. Baxter, M.D., Glendale, Calif. 


During the Executive Session of the Section on Anes- 
thesiology the following officers were elected for the 1925 
meeting:—John R, burrows, M.D., San _ Francisco, 
Chairman; Louise Oldenbourgh, M.D., Oakland, Calif., 
Secretary. 


On account of inability to be present Dr. Eleanor 
Seymour presided at the sessions of the Pacific Coast 
Association of Anesthetists in the absence of Dr. Mary 
E. Botsford, President. The following papers were pre- 
sented during the several Scientific Sessions:— 
Further Studies in Nitrous Oxid Percentages, (Presi- 

dent’s Address, by title). 

Mary E. Botsford, M.D., San Francisco. 


Studies of Arrhythmias by the Electrocardiograph. 
J. M. Wilson, M.D., Pasadena, Calif. 
Gas-Oxygen Anesthesia in Thyroidectomies. 
Mary F. Kavanagh, M.D., San Francisco. 
Anesthesia for Prostatectomies. 
John R. Burrows, M:D., San Francisco. 


Report on Carbon Dioxid De-Etherization from St. 

Luke’s Hospital. 

Edgar I. Leavitt, M.D., and Elizabeth B. Chris- 
tiansen, M.D., San Francisco. 
Preoperative Medication. 
M. S. Harmon, M.D., Seattle, Wash. 
High Pressure vs. Low Pressure: A Resume of 7000 

Cases. 

Frank W. Chandler, D.D.S., Los Angeles. 
The Keeping of Anesthetic Records. 

Eleanor Seymour, M.D., Los Angeles. 
Ethylene Anesthesia. 

R. G. Henderson, M.D. Long Beach, Calif. 

On Tuesday and Thursday mornings there were Clin- 
ics at the Los Angeles General Hospital. On Tuesday 
evening those in attendance enjoyed the gorgeous dinner 
dance at the Hotel Biltmore in which the members and 
their ladies of all the Associations took part. 

On Wednesday morning the anesthetists visited the 
Certified Laboratories at Glendale as the Guests of Dr. 
Donald E. Baxter to inspect the methods of making, 
purifying and compressing nitrous oxid for anesthesia. 

During the Executive Session of the Pacific Coast 
Anesthetists the following officers were elected for the 
coming year:— 

Caroline B. Palmer, M.D., San Francisco, President; 
Ronald F, Hastreiter, M.D., Los Angeles, Vice-Presi- 
dent; Eleanor Seymour, M.D., Los Angeles, Secretary- 
Treasurer; Executive Committee, Louise Oldenbourgh, 
M.D., Oakland, (1925); Elizabeth Christiansen, M.D., 
San Francisco, (1925); John S, Lundy, M.D., Rochester, 
Minn., (1926); Frank Chandler, D.D.S., Hollywood, 
(1926); Donald E. Baxter, M.D., Glendale, (1927); 
and Wm. W. Hutchinson, M.D., Los Angeles, (1927). 

The following Resolutions were passed by the Pacific 
Coast Association of Anesthetists:— 


I 
RESOLVED, that the greetings of the Pacific Coast 
Association of Anesthetists be forwarded to our absent 
President, Dr. Mary E. Botsford, with expressions of 
regret for her unavoidable absence. 
II 
RESOLVED, that greetings from the Joint Meeting 
of the Section on Anesthesiology of the California State 
Medical Association and the Pacific Coast Association of 
Anesthetists be forwarded in a night letter to the Secre- 
tary General, Dr. F. H. McMechan, and that the Pacific 
Coast Anesthetists re-affirm their confidence in him and 
tender him their backing and support in his every en- 
deavor to advance the specialty of anesthesia. 
III 
RESOLVED, that the greetings of the Pacific Coast 
Association of Anesthetists be forwarded to the Ameri- 
can Association of Anesthetists, the National Anesthesia 
Research Society, the Mid-Western Association of Anes- 
thetists, the Chicago Society of Anesthetists and the 
Session on Anesthesia of the American Medical Associa- 
tion in Congress assembled in Chicago, June 9-14, 1924. 
IV 
RESOLVED that the Pacific Coast Association of 
Anesthetists extend to the California Medical Associa- 
tion their sincere appreciation for granting them a Joint 
Session with the Section on Anesthesiology and for in- 
corporating their program and for many other courtesies 
extended. 


V 
RESOLVED that the Pacific Coast Association of 
Anesthetists send fraternal greetings to the Canadian 
Society of Anesthetists in Annual Session at Ottawa, 
June 17-19. 
VI 


RESOLVED that the Pacific Coast Association of 
Anesthetists express to Dr. Elmer I. McKesson their 
deep appreciation of his untiring efforts in the advance- 
ment of the science of anesthesia, and in token of their 
esteem elect him to Honorary Membership in the Asso- 
ciation, 
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VII 
RESOLVED, that the Pacific Coast Association of 
Anesthetists re-enact the resolution of last year ex- 
pressed as follows:—“WHEREAS the safety of human 
life as an issue of public welfare depends upon expert 
anesthesia in Workmen’s Compensation and Insurance 
cases, therefore be it RESOLVED that the Pacific Coast 
Association of Anesthetists urges that expert anesthesia 
by legally qualified physicians and dentists be provided 
for all such patients, and that fees be allowed commen- 
surate with the risk involved and the service rendered; 
and further be it Resolved that copies of these resolu- 
tions be sent to the Industrial] Commissions, and all Lia- 
bility and Fraternal Insurance Companies handling op- 
erative cases in this area. 
VIII 
RESOLVED, that the transactions and scientific pa- 
pers of the Pacific Coast Association of Anesthetists, in 
session, May 13-14, be placed at the disposal of Dr. F. 
H. McMechan, Secretary-General of the Associated An- 
esthetists for publication at his discretion in only such 
medical, dental and Anesthesia Journals as live up to 
the ethics and protect the interests of the specialty. 
IX 
RESOLVED, that in order to maintain ethical rela- 
tions to the specialty of anesthesia, the Associated anes- 
thetists, at the Congress, June 9-14, in Chicago, shall 
take over or duplicate the National Anesthesia Research 
Society, and further be it 
RESOLVED, that only members of the Regional 
Societies shall be eligible to election as Governors. 
The meeting adjourned to convene in Joint Session 
with the Section on Anesthesiology of the California 
Medical Association, May, 1925, in Yosemite Valley. 


ELEANOR SEYMOUR, M.D., Secretary. 


Quarterly Index 


Acip-BAsE StTupiESs — ExPERIMENTAL AND THERAPEUTIC 
ALTERATION OF HuMAN Tissue ALKALINITY. J. B. S. 
Haldane. Lancet, March 15, 1924. 

Acip-BAsE BALANCE IN THE Bopy. Editorial. 
American Medical Association, April 5, 1924. 

Aciposis, THE Causes or. Harold L. Higgins, Cincinnati. 
Journal of Medicine, March, 1924. 

ANALGESIA, PREOPERATIVE AND POSTOPERATIVE DENTAL. JB. 
Kornfield, New York City. Dental Cosmos, April, 1924. 
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THE PROBLEM OF HANDLING DIFFICULT 
NITROUS OXID-OXYGEN ANESTHESIA 
FOR ORAL SURGERY AND 
DENTISTRY.* 

Leo ScuHucHarp, D.D.S. 

San Francisco, CAuir. 

We probably make most of our so-called difficult 
cases ourselves. I make this statement because I 
find that the more nearly I follow the real facts, 
which we have access to in giving anesthetics, the 
more nearly are the results desirable. 

The best solution of the anesthesia problem is the 
learning and applying of all the available facts. 
Anesthesias are too empirically administered; so it 
is little to be wondered at that there are many diffi- 
cult cases. Empirical methods are useful as builders 
of facts; but when certain facts have been estab- 
lished, they should be followed, and the empirical 
methods abandoned. A definite result is then sure 
to follow. It is true that there are still a few things 
we have to do empirically in anesthesia; but they 
are few, and the smaller their number the more will 
we make for uniform result. 

SomE Notions. 

Unfortunately, most of the older textbooks on 
anesthesia and many of the present-day anesthetists 
are keeping alive a few very important misconcep- 
tions regarding nitrous oxid-oxygen anesthesia. Ni- 
trous oxid-oxygen is an anesthetic in a class by it- 
self, and attempts to give it by ether rules will most 
surely invite failure and give plenty of grounds for 
the present limitations of its use. 

You are all aware of the statement that nitrous 
oxid-oxygen raises the blood pressure, so it must 
not be used in this case or that. Yet some of the 
authors who make this statement have never meas- 
ured blood pressure during anesthesia. Nor have 
they stopped to think that running for a street car 
raises the blood pressure, as does excitement, defe- 
cation or work. In other words the rise in blood 
pressure is a normal physiological process accom- 
panying any excitement or exertion and is not found 
only in nitrous oxid-oxygen anesthesia. The real 
facts are, to quote McKesson: “It has been erron- 
eously claimed that nitrous oxid-oxygen increases 
blood pressure; at least this is not true clinically. 
These gases may be administered, in any operation 
which is comparatively free of other shock-produc- 
ing factors, for two hours without a material change 
in diastolic or systolic pressure, but there is a time 


*Read during the Joint Meeting of the American and Pacific Coast 
Anesthetists with the Section on Anesthesiology of the California State 
Medical Society, Hotel Stewart, San Francisco, June 22-26, 1923. -- 
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limit beyond which the blood pressures will pro- 
gressively fall, even under nitrous oxid-oxygen, but 
differing from ether, this fall is discontinued at 
once upon removing the anesthetic and is followed 
by a comparatively rapid rise, approaching the nor- 
mal pressure in a few minutes.” 

The next bugbear, and the most important in so 
far as difficult cases are concerned, is cyanosis. Too 
many anesthetists are afraid on account of color 
change to give their patients sufficient nitrous oxid 
to saturate them and then subsequently relax them 
with oxygen. 

We have all noticed that peculiar phenomenon in 
which we have overdosed a stiff rigid patient and 
then tried to resuscitate him and immediately after 
his taking an inspiration or two of oxygen we have 
had a completely relaxed patient. Yet how very few 
of us made use of this trick until the muscular signs 
of anesthesia had been explained and the probable 
reasons for this relaxation had been interpreted. 

McKesson maintains further that: “The presence 
or absence of cyanosis has nothing at all to do with 
the anesthesia itself, it is a quantitative reaction of 
the total hemoglobin to the total volume of oxygen 
in the blood stream. The oxygen administered has 
two functions: first, to maintain the metabolic 
changes or oxidation in the body; and second, to 
regulate the dosage or concentration of the nitrous 
oxid by its dilution. Generally speaking we regard 
the first as its most important function, but in cer- 
tain shocked or anemic patients the latter function 
comes into prominence because more than the quan- 
tity of oxygen required to maintain oxidation is re- 
quired to prevent overdosing with nitrous oxid. * * * 
Since we can interpret the reactions of the nervous 
system only through muscular responses, we must 
center our attention upon the muscular phenomena 
as the only true guides we possess in anesthesia.” 

Probably all of you can recall cases in which you 
have not had cyanosis yet were not doing well and 
may even have shown signs of over-dose. Which 
all goes to prove the point that cyanosis per se means 
very little in gas-oxygen anesthesia. Cyanosis with 
ether is truly a serious condition and is the reason 
for its avoidance in gas anesthesia. In checking up 
on myself I find that I pay practically no attention 
to color because with proper eye signs and respira- 
tion, the color is all that could be expected. 

In P. J. Flagg’s book, “The Art of Anesthesia,” 
we find the following :—‘“‘The most important sign 
which we have in gas-oxygen anesthesia is the color 
* * * with gas-oxygen anesthesia there is no true 


Ocroser, 1924 


Vou. 
relax 
rigid 

If 
| I wo 

the 
7 ity a 

| ity 
| mine 
next 
| struc 
tient 
bloos 
relie 
ethe 
reme 
whe 
sign 
rega 
inte 
thro 
atte 
true 
and 
chat 
so 
the 
sary 
| whi 
kee 
abl. 
knc 
pat 
Th 
pat 
enc 
| 
wh 
blo 

ce 
bac 
dr 

to 
wi 
the 
wi 


Vor. XXXVIII, No. 10. 


relaxation. We expect and usually find more or less 
rigidity.” 

If I may take exception to the quoted statements 
I would say that the least important of the signs is 
the color, for therein lies the reason for this author- 
ity always expecting rigidity. The causes for rigid- 
ity under gas anesthesia are usually easily deter- 
mined. The usual cause is too light anesthesia ; the 
next is too much nitrous oxid and the third is ob- 
structed respiration or faulty position. If the pa- 
tient has sufficient nitrous oxid in his circulating 
blood to produce narcosis and sufficient oxygen to 
relieve spacticity he will be relaxed, not rigid. 

This fear of cyanosis is a conspicuous phobia of 
ether anesthetists, and rightly so; but they should 
remember that they are giving a different anesthesia 
when they are using gas-oxygen; and that the color 
sign is so unreliable that it should be practically dis- 
regarded as an index of anesthesia. Since we can 
interpret the reactions of the nervous system only 
through muscular responses, we must center our 
attention upon the muscular phenomena as the only 
true guides we possess in gas-oxygen anesthesia; 
and these muscular responses have been admirably 
charted and interpreted for our use. 

RESPIRATORY DIFFICULTIES. 

Now why are some cases so simple and others 
so difficult? It is useless to classify patients as of 
the nervous, alcoholic or athletic type. If it is neces- 
sary to anesthetize them we must know what to do 
while they give their individual reactions; always 
keeping in mind that each type of response is cap- 
able of being handled in a definite manner. We 
know beyond a doubt that there are practically no 
patients who are not susceptible to nitrous oxid. 
That being the case we can also reason that when a 
patient is not anesthetized he has not obtained 
enough nitrous oxid in his circulating blood to pro- 
duce this effect. 

We see then that patients differ in the ease with 
which nitrous oxid can be introduced into their 
blood and also in the effect it has on their nervous 
centers. ‘We know that the continued use of to- 
bacco and alcohol raises the organism’s tolerance to 
drugs, and that it requires more of the anesthesia 
to produce a like effect in such users as compared 
with non-users. Most of our trouble centers around 
the difficulty of getting the gas into the circulation. 
We know also that none of the gas will get into the 
blood. without respiration and yet there are those 
who try to drive the gas to a patient who is not 
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breathing properly. The patient must breathe prop- 
erly to obtain the effects of the gas. 

It might be well to go over a little of the physiol- 
ogy of respiration as it is known today. 

The lungs are provided as the means for gaseous 


exchange between the chemically changing blood and 


the air in which we live. Oxygen, which is used by 
all the tissues, is obtained by the hemogloblin of the 
blood from the alveolar air. It then goes to the 
various tissues where it is used and as an end 
product we have CO, which is returned to the lungs 
and there expired. Clinically it seems that an ac- 
cumulation of CO, stimulates respiration and as the 
exact opposite an over-abundance of oxygen stops 
respiration. So we have a very convenient way of 
controlling respiration under gas-oxygen anesthesia 
by making use of these phenomena. 

The average tidal respiratory volume is 500 c.c. 
This may be divided into two portions; the first 
which fills the tubes and passages leading to the 
alveoli; and the second which occupies the smaller 
bronchioles and alveoli where the exchange of gases 
actually takes place. 

The quantity normally contained in the upper air 
passages and bronchial tree, in which there is no 
carbon dioxid is 140 c.c., while the second or alveo- 
lar portion amounts to 360 c.c., and represents the 
volume of gases actually engaged in respiration. 

In other words this 140 c.c. of gas has not been 
changed in any way so that it should be conserved 
and used. Also further rebreathing is necessary to 
prevent over-ventilation, and as patients differ in 
their rate of respiration a fractional rebreathing de- 
vice is ideal for clinical use. 

A patient, who is not respiring often enough, 
should not have the gas driven to him but should 
have just enough gas delivered to supply respiration 
and allow CO, accumulation by making him re- 
breathe. Conversely one, who is respiring too rap- 
idly, should be given some oxygen or an increased 
percentage when a marked decrease in respiratory 
rate will ensue. It is true that in open mouth work 
these controls are more or less upset due to air dilu- 
tion, yet careful packing of the mouth and percen- 
tage adjustments of the gases will obtain the desired 
results. 

To illustrate that around these very facts center 
most anesthetists’ troubles, I am going to cite just 
one case of a fractured jaw, in which it was desir- 
able to use only gas-oxygen during anesthesia if 
possible to prevent after-vomiting, as the fracture 
was being set by wiring the upper and lower teeth 
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together. The patient was a very normal one in 
his reactions so he could not be blamed for the 
trouble that ensued. 
The anesthesia was started with a normal flow of 
gases and the patient not reacting quickly enough the 


volume was increased to the machine’s maximum’ 


with the exhaling valve screwed down tight. The 
oxygen was varied from 5 to 15 per cent and the 
gas flow was about 12 gallons per minute. At this 
stage it was decided to give ether in conjunction with 
the gas so the vaporizer was turned on full. By 
this time the operators had the mouth open but 
manipulation showed light anesthesia. After about 
fifteen minutes the patient lapsed into a fairly good 
anesthesia, when all valves were placed again near 
to the normal positions. 

Now let us analyze this case. In the first place 
the gases were going some other place than to the 
patient’s lungs, because there is no man living who 
can respire 12 gallons of gas per minute and do it 
long. So why drive more gas to the patient than 
he can handle? The only value I can see in that is 
to keep the manufacturer busy. When the bron- 
chial tree and alveoli are full of gas under such 
pressure, how are you going to get more in even if 
you keep driving it at the patient? Again, the pa- 
tient has hard work to exhale under such circum- 
stances, and unless he does exhale you surely will 
not get more gas into the alveoli. Where was all 
this gas going? Out of the patient’s mouth and 
leaking around a poorly placed inhaler. 

Every time I see the gases being driven full force 
to the patient I think of how uncomfortable and 
impossible it is for me to breathe standing at the 
sea shore facing a 60-mile an hour gale. Why not 
close up the leaks and see that the patient gets the 
gas delivered to him? Less recourse to the ether 
can will be necessary I am sure. 


OTHER CONSIDERATIONS. 

The nasal inhaler is responsible for much of our 
trouble because of the lack of adaption to the vari- 
ous faces that present, and we often do not notice 
this leak. The ideal inhaler has not appeared and 
until it does we will have to consider it a source of 
trouble. Along this line I would like to say that I 
believe the practice of using a face inhaler and then 
changing to a nasal inhaler for dental work is a poor 
practice, as a few breaths of air will certainly upset 
any nitrous oxid anesthesia. A separate cover over 
the mouth should be used during induction and when 
maintenance is reached the mouth pack and extra 
volume will take care of the patient. 
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I have observed that many anesthetists make a 
practice of using gauze or cotton pads under their 
inhaler cushion. They have never stopped to think 
that you can breathe with little difficulty through 
many thicknesses of gauze or a large pad of cotton? 
Little wonder then that the patients cannot be held 
properly without the use of ether. The rubber in- 
haler cushion should be held in close apposition to 
the face. 

How should patients be prepared? My answer is 
not a purged patient but one whose stomach is free 
from food or liquids. How this can be uniformly 
obtained I do not know, but I do know that a pa- 
tient with food in his stomach is difficult to anes- 
thetize; is uneasy during maintenance; and usually 
vomites before the operation is finished. He is also 
nauseated when he awakes. The exact opposite is 
true of a patient free from food in his stomach. But 
as dentists we will always be up against the problem 
of faulty preparation, as ambulant patients will not 
always do as told. 

Restraints are sometimes necessary during the ex- 
citement period and a long web trunk strap well 
placed is best in a dental chair. 

In my observation one of the most prevalent 
causes of upsets in gas-oxygen anesthesia is the al- 
lowing of blood and mucous to collect in the phar- 
angeal cavity. By stimulating the pharangeal and 
laryngeal reflexes it causes respiratory upsets and 
finally a restless patient; and I find that the patient 
absolutely will not quiet down until all the irritating 
substances have been removed. So I make it a con- 
tant practice of keeping the patient’s head over to 
one side so the accumulation can be aspirated or 
swabbed out. 

In conclusion I wish to make a comparison. In 
his lectures on “Diet and Nutrition,” Dr. Mendel 
devotes one evening to the “Importance of the Little 
Things in Nutrition.” So also in gas-oxygen anes- 
thesia, “In the Importance of the Little Things” 
rests the solution of the handling of the difficult 
cases. 

1023 FLoop 


Make plans now to attend your Regional Society 
Meeting. The Eastern Anesthetists will raeet during 
Clinical Congress of Surgeons Week, in New York 
City, October 20-24, and if you are interested in 
membership or in presenting a paper for the program 
get in touch with Dr. Chas. J. Wells, Secretary, 1932 
S. Salina St., Syracuse, N. Y. 
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FACTORS INFLUENCING THE RELATIONS 
OF ANESTHESIA AND SURGERY.* 
Joun Russet, M.D. 

Des Mornes, Iowa. 

There is a tendency on the greater part of the 
medical profession to regard anesthesia as a trivial 
and harmless procedure, used to facilitate the execu- 
tion of certain mechanical therapeutic measures, 
known as surgical operations. This attitude is 
largely due to lack of information upon the subject, 
and to the focusing of attention upon the mechanical 
aspect of the operation to the exclusion of the less 
spectacular, but equally important element—the an- 
esthesia. Investigations which have been conducted 
in this field have disclosed, both experimentally and 
clinically, that anesthesia may be as potent for harm 
as for good, and its administration, therefore, should 
receive the serious consideration of every conscien- 
tious surgeon. 

Anesthesia is fundamentally a surgical specialty. 
It not only performs a necessary function in the 
relief from pain, or the production of unconscious- 
ness during surgical procedures, but plays an im- 
portant role in the outcome of many surgical opera- 
tions. Progress in surgery and anesthesia must go 
hand-in-hand. Good surgery without proper anes- 
thesia is impossible. The inter-relationship between 
surgery and anesthesia is becoming more and more 
apparent. It forms the foundation upon which 
greater achievements in surgery will be developed. 
These achievements will be based upon better clini- 
cal results with the lowered morbidity and mortality, 
and not upon a greater volume of work or a larger 
bank account. 

SELECTIVE ANESTHESIA. 

In the choice of anesthetic agents, their physio- 
logic effect upon the patient should be considered, 
and that form of anesthesia employed which will 
cause the least disturbance of the physiologic func- 
tions, as these are the functions upon which the 
patient is dependent for his ultimate recovery from 
pathologic or morbid conditions. The use of anes- 
thetic drugs which derange the metabolic processes 
of the body will materially lessen the recuperative 
power of the patient, and in critical cases may be 
the determining factor in a fatal termination. 

Ether produces a complete and profound narcosis 
with goed muscular relaxation, and is relatively safe 
from immediate mortality, even in the hands of to- 


*Read during the Third Annual Congress of Anesthetists, the 
American, Mid-Western and Chicago Anesthetists in Joint Meeting 
with the National Anesthesia Research Society, Auditorium Hotel, 
Chicago, June 9-13, 1924. 
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On the other hand, 
ether is a lipoid solvent and a mild protoplasmic 
poison, probably exerting its anesthetic properties 
by reason of its chemical action upon the nervous 
system. During and following its administration, 
acidosis is developed proportionate to the amount 
‘ given, and the depth of anesthesia maintained. It 


tally inexperienced persons. 


inhibits leukocytosis and produces morphologic 
changes in the brain cells which are identical with 
those found in exhaustion from other causes. Ether, 
therefore, promotes the development of exhaustion 
and shock. The blood pressure is well sustained 
during short ether anesthesia, but falls during long 
anesthesia and continues to fall for several hours 
during the postoperative period. Consequently, the 
etherized patient frequently does well during the 
operation, but not so well afterward. The physio- 
logic equilibrium of the patient is always deranged 
by ether, often to a marked degree, and this fact 
alone should prohibit its use in large amounts and 
particularly in those who are already physiologically 
handicapped. The routine use of deep ether anes- 
thesia is dangerous, unscientific, and unjustified. 

It is true that some individuals can submit to 
moderately long etherization and make an appar- 
ently perfect recovery, but it is also true that the. 
patient is always an unknown quantity, regardless 
of how thorough and comprehensive the prelimi- 
nary examination has been. There is yet no accurate 
or dependable method or standard by which the 
operability of the patient can be at all definitely 
determined, and in the final analysis this question 
becomes a matter of judgment on the part of the 
physician or surgeon. Judgment, unfortunately, 
may be faulty, and for that reason every patient 
should be given the benefit of the doubt, and be 
treated accordingly. The known poor risk is fre- 
quently bridged over by special precautionary and 
protective measures, while the unknown poor risk is 
sacrificed upon the altar of overconfidence and in- 
attention. There are many deaths from either which 
are attributed erroneously, or otherwise, to other 
causes. Deaths due to acute ether conditions occur 
most frequently in, from twelve to forty-eight hours, 
following the operation and could be avoided by 
using other methods of anesthesia. Many pre-exist- 
ing chronic diseases may be seriously aggravated, 
or rendered acute by ether anesthesia, resulting in 
an increased morbidity, and mortality. 

Nitrous oxid-oxygen produces a rapid, pleasant 
and complete anesthesia, without much muscular re- 
laxation. Its action is evanescent and even after 
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prolonged administration, no positive evidence of 
tissue changes have been found. Its precise action 
upon the nervous system is not definitely known. 
Gwathmey administered nitrous oxid-oxygen to one 
patient, one hundred and thirty-nine times, without 
establishing either tolerance or dread. Nitrous oxid 
displaces oxygen in the blood and tissues to the ex- 
tent in which oxygen is excluded from the anes- 
thetic mixture used. Oxygen will immediately neu- 
tralize any toxic, or asphyxial effect of too high 
nitrous oxid concentration, thereby increasing the 
safety of the anesthetic. Blood pressure is well 
maintained during and following the anesthesia. Ni- 
trous oxid inhibits intracellular changes and thus 
exerts a definite protective influence upon the pa- 
tient against exhaustion and shock. As Crile and 
Lower state—‘‘Nitrous oxid-oxygen is almost a 
specific against shock,” and—‘“The best cure of 
shock is prevention.” 


THE oF SHOCK. 

Shock, according to our best evidence, is an ex- 
aggerated condition of fatigue. Fatigue, exhaus- 
tion, and shock, differ only in degree, with death as 
the final result. Shock is manifested physiopatholo- 
gically by an acute intracellular acidosis, resulting 
from faulty metabolism, and degenerative changes in 
the cortical cells of the brain, as well as in the spleen, 
liver, adrenals, and other organs. These changes 
are found to be identical in shock from any cause. 
There is one other striking and significant sign in- 
dicative of exhaustion and shock, which we have 
observed for some time. It is the absence of cut- 
aneous reaction to inhalation of oxygen during or 
following anesthesia. In the patient whose intra- 
cellular activity has not been impaired, an almost 
instantaneous flush appears upon the skin, particu- 
larly the face, following an inhalation of pure oxy- 
gen. If the patient is bordering on exhaustion, the 
reaction is diminished and retarded, and in com- 
plete shock there is no reaction—cellular degenera- 
tion having developed to such an extent as to render 
the cells incapable of response. The patient whose 
reaction toward the inhalation of oxygen is normal, 
or whose color is pink, is not in shock, and in no 
danger of death. 


The causes of shock are varied, but the principal 
causes of surgical shock are trauma and hemorrhage 
with inhalation anesthesia, and psychic stimuli 
as the less frequent or secondary causes. Excessive 
discharges of nervous energy and degenerative cel- 
lular changes will occur in an unprotected patient in 
direct proportion to the extent in which any or all 
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of the above factors are present during an opera- 
tion. The lowered threshold of vital energy thus 
established, creates a morbid condition which greatly 
reduces the margin of safety for the patient. Again 
quoting Crile and Lower—‘From this standpoint, 
the one great exciting cause of surgical shock is the 
surgeon. Every contact of his instrument, with an 
unanesthetized nerve ending, nerve filament, or 
nerve fiber; every drop of blood which he sheds; 
every moment he requires the continuation of in- 
halation anesthesia; every moment he exposes sensi- 
tive tissues to the air; every interference with ade- 
quate ventilation of the lungs; every thrill of fear 
he introduces into his patient—each of these is an 
exciting cause of shock and the combined result of 
all, may be death.” 

By Wuat MEANS CAN THE SuRGICAL PATIENT BE 

Best PRoTECTED AGAINST EXHAUSTION 
or SHOCK? 

First—Thorough preliminary preparation of the 
patient to improve and stabilize the physiologic func- 
tions. To operate indiscriminately without adequate 
observation and preparation of the patient, is a sure 
way to promote morbidity, and increase our ceme- 
tery population. 

Second—A preliminary dose of morphin and hy- 
oscine before anesthesia. Morphin reduces meta- 
bolism and controls the preoperative emotions. By 
the combined hypnotic and analgesic effect of mor- 
phin and hyoscin, somnolence is promoted, and a 


‘deeper and more tranquil anesthesia made possible. 


Third—Nitrous oxid-oxygen anesthesia as already 
stated, produces a light evanescent form of anes- 
thesia without deleterious systemic effects. By rea- 
son of its controlling influence upon metabolism, and 
the production of unconsciousness, whereby all 
psychic stimuli are eliminated, it exercises a dis- 
tinct protective influence against exhaustion and 
shock. 

Fourth—Particular attention to hemostasis. 

Fifth—Anesthetized incision. With regional block 
or local infiltration anesthesia at the site of opera- 
tion, the traumatic stimuli are completely abolished. 
In no other way can this be accomplished. No gen- 
eral anesthetic is known which will prevent trau- 
matic stimuli from reaching the brain cells, regard- 
less of how profund the anesthesia may be. Com- 
plete motor paralysis is produced by ether and 
chloroform through their paralyzing effect upon the 
nerve centers, which breaks the reflex arc, but does 
not prevent peripheral stimuli from reaching the 
nerve centers and depleting the patient’s nervous 
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energy. The patient while in this condition may be 
severely traumatized without provoking any defen- 
sive response, and the surgeon in his false sense of 
security, is apt to disregard trauma altogether, and 
inflict a mortal injury upon the patient. 

The object, therefore, in the use of light general 
anesthesia with local anesthesia, is the elimination of 
all psychic stimuli, and the establishment of a com- 
plete physiologic block between the operative field 
and the central nervous system. In this manner 
combined anesthesia gives the patient a maximum 
amount of protection from traumatic and psychic 
influences, which are important elements in the pro- 
duction of surgical shock. 

In well conducted cases with this method, in 
which the local infiltration is thorough, hemorrhage 
properly controlled, with trauma and exposure of 
unanesthetized tissues avoided, there should be no 
change in the respiration or pulse rates of the patient 
during the operation. The most striking and con- 
vincing evidence in support of the above statement, 
may be seen in rectal operation. Under light general 
anesthesia, with thorough infiltration of the anal 
sphincter with a local anesthesia, complete divulsion 
of the sphincter can be done without disturbing the 
patient’s respiration of pulse. This cannot be done 
under chloroform or ether anesthesia alone without 
reaction, unless the patient is moribund, with com- 
plete paralysis of the respiratory center. 


Contrary to the opinions of some recognized 
authorities we believe that cyanosis during anesthesia, 
particularly if present to a marked degree or for a 
prolonged period, is decidedly detrimental to the 
patient. 


During the coursé of an operation in which 
nitrous oxid-oxygen anesthesia has been used, we 
have frequently observed the striking effect of the 
administration of one or two inhalaiions of oxygen, 
when the patient was beginning to exhibit the signs 
of exhaustion, as manifested by an increased pulse 
rate and diminished blood pressure. Within one or 
two minutes following the administration of oxygen, 
the patient’s pulse will almost invariably be reduced 
fifteen to twenty beats per minute, and often the 
blood pressure returns to normal. The sagne result 
has been noted in some instances following a five 
per cent increase in the oxygen content of the mix- 
ture used. This, however, is not always possible on 
account of the anesthesia becoming too light. 

This periodic administration of oxygen, as just 
described, seems to have some virtue in the preven- 
tion of exhaustion or shock, providing it is used 
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early. After the development of second or third de- 
gree shock, its use is apparently of little or no 
value, 

The lack of relaxation in abdominal operations, 
with nitrous oxid-oxygen anesthesia, has evoked the 
most unjust criticism of the anesthetist, and the 
most adverse criticism of the anesthetic by surgeons 
who are unfamiliar with its properties, or who are 
unwilling to tolerate the slightest handicap in oper- 
ating without complete relaxation. When major ab- 
dominal sections are attempted with nitrous oxid- 
oxygen anesthesia, alone, the results are often dis- 
appointing. To the surgeon who has been accus- 
tomed to operating with thorough relaxation, nitrous 
oxid-oxygen anesthesia presents difficulties with 
which he is often unable to cope, and he naturally 
feels that an imperfect anesthesia is to blame for 
his predicament. The success or failure of nitrous 
oxid-oxygen anesthesia, to meet the requirements in 
abdominal surgery, depends more upon the surgeon 
and his technic, than upon the anesthetist. The 
possibilities and limitations of this anesthetic are 
quite definite, and the surgeon who familiarizes him- 
self with, and recognizes, these factors will use it 
to the best advantage. Relaxation is to some extent 
the problem of the surgeons. 


Surgical anesthesia—with nitrous oxid-oxygen— 
has little or no relation to relaxation. When the 
patient has been ushered into the stage of surgical 
anesthesia, and is being maintained in that stage, the 
anesthetist has performed his function properly, and 
has no further control over relaxation, except to use 
secondary saturation, or supplement the nitrous oxid- 
oxygen with ethylene, ether or chloroform. Second- 
ary saturation with nitrous oxid will never become 
popular and should be attempted only by those thor- 
oughly skilled in its application. At best it would 
seem to have decidedly dangerous potentialities, both 
immediate and remote. 


Adequate relaxation for practically all abdominal 
operations can be secured by infiltrating the tissues 
with local anesthetics. Relaxation is accomplished 
in this method by bringing the anesthetic in direct 
contact with the terminal aborizations of the sen- 
sory and motor nerves. Thus a complete local 
motor and sensory paralysis is produced without 
damaging the nerve centers, and disrupting the reflex 
are. 

With proper infiltration of the skin, the abdom- 
inal muscles and the peritoneum in the line of in- 
cision, the average abdomen can be opened without 
any attempt on the part of the viscera to protrude 
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from the peritoneal cavity, unless there is gaseous 
distention. The infiltration can be done without any 
loss of time, whatsoever. It can begin as soon as 
the patient can be prepared and draped, and allowing 
five minutes for the infiltration, which is ample time, 
the surgeon can have his incision made and be work- 
ing in less than ten minutes from the time the gen- 
eral anesthetic begins. Without the use of local 
anesthesia, the average patient is not ready for a 
laparotomy, under any form of general anesthesia, 
within eight or ten minutes. 


If the infiltration is poorly done, or the patient is 
difficult to control under anesthesia, as in alcoholic, 
the highly nervous, and in some athletic subjects, 
then some anesthetic sequence may be used to secure 
a deeper anesthesia or better relaxation. 


The advent of ethylene as a general anesthetic 
seems to have been providential. It is the most 
comforting addition to our anesthesia armamentari- 
um which has been developed during modern times, 
and has greatly increased the range of gas anesthesia 
in many surgical clinics. Many surgeons, who were 
formerly attempting to do major surgery with 
nitrous oxid-oxygen anesthesia alone, without 
proper preparation of the patients and the use of 
combined anesthesia, have found in ethylene-oxygen 
a more ideal anesthetic for use under those condi- 
tions. 


While we know comparatively little about its 
physiological effect, the clinical condition of the 
patient during and following ethylene oxygen ad- 
ministration seems to be fully as good as with any 
other general anesthetic, and this new anesthetic 
seems to combine most of the virtues of nitrous 
oxid and ether while obviating the more serious and 
detrimental qualities of both. 


The word “trauma” has become a by-word in 
surgical literature, and means nothing to the average 
surgeon. He is apparently not greatly concerned 
about it, and under deep ether anesthesia has no op- 
portunity to observe the physiologic effects of his 
technic upon the patient until after the operation is 
completed, and then he may not know what part of 
his technic was responsible for the damaging effect 
upon the patient. Under light nitrous oxid-oxygen 
anesthesia the patients reflexes are quite active, and 
the surgeon can readily observe the effect of undue 
traumatism at the time it is inflicted, and he can 
rest assured that whenever his manipulations pro- 
voke no reaction he is inflicting no serious injury, 
unless the patient is too feeble to respond. Under 
no other surgical conditions are the effects of 
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trauma so well demonstrated, not even with local 
anesthesia, for there the psychic influences may 
enter in. The surgeon working under these condi- 
tions will acquire a more comprehensive knowledge 
regarding the susceptibility of various parts of the 
body to shock producing injury, and in so doing will 
develop a less drastic surgical technic, provided he 
holds the patient’s interests to be paramount to all 
other considerations. 

The pioneers in surgery blazed the trail for our 
generation, and developed many invaluable technical 
procedures which have stood the test of time. Many 
refinements in surgical technic and the management 
of the patient were naturally overlooked during their 
time, which we, who are now “carrying on” should 
add and perfect. Why are so many of the surgeons 
today apparently satisfied with perpetuating the 
obsolete methods of the past, instead of adopting 
and developing more recent, more humane, more 
scientific, and more successful methods? 

There is dawning a new day, however, and some 
of our most eminent colleagues who have maintained 
bomb-proof ether strongholds for so many years, 
have at last capitulated and have equipped their 
operating rooms with gas anesthesia appliances and 
record syringes, and some are even establishing 
departments of anesthesia under the supervision of 
noted specialists. Such progressive activities cannot 
but be very influential, not only in bringing the new 
physiological era of surgery and anesthesia into its 
own, but also in immeasurably benefiting suffering 
humanity. 

811 Hipree BuiLpine. 


ASSOCIATED ANESTHETISTS OF THE 
UNITED STATES AND CANADA 
1924—FALL MEETINGS—1924 


EasTERN SOcrETY OF MANESTHETISTS, 
Clinical Congress of Surgeons Week 
New York City, October 20-24. 


SOUTHERN ASSOCIATION OF ANESTHETISTS 
Southern Medical Association Week, 
New Orleans, November 24-27. 


Make your plans now to attend the meeting of the 
Southern Association of Anesthetists, in New Or- 
leans, November 24-27, at the St. Charles Hotel, 
during the meeting of the Southern Medical Associ- 
ation. A splendid program is developing and if you 
are interested in membership or in presenting a 
paper get in touch with Dr. Wm. Hamilton Long, 
1911 Duker ave., Louisville, Ky. 
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FURTHER STUDIES OF THE BLOOD 
BEFORE AND AFTER ETHER 
ANESTHESIA.* 

Mary Gace Day, M.D. 

Kincston, N. Y. 

At the Ninth Annual Meeting of the American 
Association of Anesthetics, held in Boston, I made a 
report on 100 microscopic blood exagninations before 
and after etherization; six cases operated under 
local anesthesia; also a report on the free fat in the 
blood before and after etherization, as determined 
by the dark field microscope. 

The present report will deal with an additional 
100 cases of blood examinations of operative patients 
before and after etherization; 10 operated under 
local anesthesia; and some studies of etherized dog’s 
blood at the medical laboratory in Ithaca, in cooper- 
ation with Prof. S. H. Gage. All of the studies of 
blood in man were made at the Benedictine Hos- 
pital, Kingston, in the service of, and with the 
cooperation of Dr. Mark O’Meara. 

DETAILS OF THE INVESTIGATION AND RESULTS. 

In this second series the operations were as fol- 
lows :—Appendectomies 53. Herniotomies 9. Ampu- 
tation of Cervix and Perineorraphies 7. Amputa- 
tion of Breast 3. Ajnputation of Leg 2. Fracture 
of Elbow 2. Exploratory Abdominal Incision 2. 
Cholecystectomies 2. Ovariotomies 4. Intestinal 
Obstruction 2. Miscellaneous 14. There are no 


_hysterectomies included in this list because we have 


been using radium or radium and operative proced- 
urse, where formerly operation alone was used, and 
with better results. 

The ages in this series varied from 6 to 70 years. 
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ement 


The amount of ether varied from 2 to 8 ounces. 
The time from 15 minutes to one hour and 40 
minutes. 

In making a table of the differential count, as 
there were more cases of appendicitis, than of all 
the others, I separated them in order to determine if 
there would be uniform results in those counts. 

As there has been the most discussion over the 
changes in polymorphonuclear cells and hemoglobin 
I will refer chiefly to those here. The 53 cases of 
appendicitis showed polymorphonuclears unchanged 
I, increased 9 times, decreased 43. The hemoglobin 
was unchanged 50 times and decreased 3. The 47 
mixed cases showed polymorphonuclears increased 
Io times, decreased 37. Hemoglobin unchanged 41 
times, increased 1, decreased 5. The other cells show 
some changes and there was usually increase in leu- 
cocytosis and fall in blood pressure. The results in 
this series show the same lack of uniformity in cell 
changes that the first 100 cases showed. These 
results do not agree with some observers. Polak 
reports an average increase of 14 per cent polymor- 
phonuclears after etherization and an increase of 
hemoglobin in 80 per cent., unchanged in 12 per 
cent. and slight decrease in 8 per cent. of his cases. 
T. D. Casto reports a decrease in polymorphonu- 
clears and a marked decrease in hemoglobin especial- 
ly during the first 20 minutes. 

CAsEs 

Of this entire series 94 patients recovered and 
6 died. Three of those who died were patients with 
gangrenous appendicitis who were brought into the 
hospital as a last resort, from the country. One was 
a little girl aged 11 years and two men aged 50 and 


TABLE 1.—RESULTS. 


n 
Lymphocytes § Be 
Small Lage 8 

I 3 6 I 24 
Mixed...,........ 2 4 7 0 a1 
Unchanged T 3 7 13 I 45 
cere 36 35 22 9 16 
2 4 7 al 
Increased T...... & 60 42 19 28 
Appen. .......... 16 15 25 43 13 
14 18 20 37 14 
Decreased T..... 30 33 45 80 27 
 sscccce. 100 100 100 100 


r=} 
: 
38 7 50 15 
23 I 41 8 Unchanged 
61 8 gI 23 in 
7 37 0 4 appearance 
12 34 I 2 
19 71 I 6 
8 9 3 34 
12 12 5 37 
20 21 8 71 
100 100 100 100 


*Read before the Second Annual Meeting of the Southern Associa- 
tion of Anesthetists in conjunction with the Southern Medical As- 
sociation, Burlington Hotel, Washi D. C., November 12-14, 
= From the Surgical Service of Mark O'Meara, Benedictine 

tal, Kingston, N, Y.; of Profs. Gage and 
Cornell University, Ithaca, N. Y. 


52 years respectively. The little girl had decreased 
polymorphonuclears 18 per cent., unchanged hema- 
globin, decreased leucocytosis and blood pressure. 
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TABLE 2.—BLoop CHANGES IN PATIENTS OPERATED UNDER LocaL ANESTHESIA. 


Case No. Surgical Conditions Blood Pressure 
1—Woman Amputation of leg. Before Sys. 175 
Dias. 100 
Aged 70 yrs. Operation, 30 m. After Sys. 130 
Dias. 70 
2—Woman Amputation of cervix B. Sys. 170 
and perimorraphy Dias. 110 
Aged 63 yrs. A. Sys. 150 
Operation 45 m. Dias. 100 
3—Man Hernia B Sys. 135 
Dias. 100 
-Aged 77 yrs. Operation 2 hrs. A. Sys. 125 
Dias. 90 
4—Woman Removal of gall B. Sys. 160 
bladder 
Aged 70 yrs. A. ys. 
Operation 1 hr. Dias, 100 
5—Man Prostatectomy B. Sys. 160 
Dias. 110 
Aged 60 yrs. Operation 1 hr. A. Sys. 160 
Dias. 110 
6—Man Hemorrhoids B. Sys. 110 
Dias. 80 
Aged 43 yrs. Operation 45 m. A. Sys. 110 
Dias. 80 
7—Man Hernia B. Sys. 120 
Dias. 80 
Aged 50 yrs. Operation 50 m., A. Sys. 120 
Dias. 80 
8—Man Strangulated hernia B. Sys. 110 
Dias. 60 
Aged 89 yrs., died Operation 1 hr. A. Sys. 100 
Dias. 60 
9—Woman Removal of cervical B. Sys. 110 
Adenoma Dias. 80 
Aged 80 yrs. A. Sys. 100 
Operation 25 m. Dias. 70 
10—Woman Removal of glands B. 
ias 
Aged 53 yrs. Operation 30 m. A. Sys. 
Dias. 


> 


4 


: Lymphocytes Mono- Polymorpho- 
Homegishin Small Large nuclears nuclears 
B. 70 % B,... 8 3% B. 1.5% B. 2.5% B. 91.5% 
A. 70 % <A. 3.5% A. 3 & A. 0.5% A. 93 % 
B. 8 % B. 26 % B. 15 % B. 2.5% B. 56 % 
A. 80 % A. 14 % A. 12 % A... 2.% A. 70 % 

909 % B. 18.5% B. 17 % B. 5.5% B. 56 % 
909 % A. 22.5% A. 8.5% A. 3.5% A. 65.5% 
70 % AM B 4 % B 5 &% B. 8 % 
65 % A. 11 % A. 10 &% A. 5 % A. 83.5% 
80 % B. 25.5% B 8 % B. 4 % B. 62.5% 
A. 80 % A. 12 % 5 % A, %o A. 81 % 
70 % B. 24 % B. 6.5% B. 0 & B. 69.5% 
A. 70 % 21 % 3.5% A. 0.5% A. 75 % 
- 8 &% B. 34.5% B. 4.5% B. 0 % .B. 60.5% 
A. 80 % A. 13 % 8.5% 1.5% A. 77.5% 


70 % B. 9.5% B. 10 % B. 4.5% B. 76 % 


A. 70 % A. 19 % A. 9 % A. 0 % A. 70.5% 


70 % OB. 28.5% B. 20.5% B. 6 % B. 45 % 


80 % B. 21 % B. 10 % B. 1 % B. 68 % 


A. 80 % A. 20 % A. 11 % A. 4 % A. 64 % 


She died the next afternoon. The man aged 50 
years had 3 per cent. increased polymorphonuclears, 
unchanged hemoglobin, decreased blood pressure and 
increased leucocytosis. He died on the seventh day 
after operation. The man aged 52 years had de- 
creased polymorphonuclears 8 per cent., unchanged 
hemoglobin, decreased leucocytosis and blood pres- 
sure. 

The three other deaths were a man aged 55, one 
woman aged 60 and another one aged 37 years, re- 
spectively. 

The man was brought into the hospital in the 
night by his brother, a country physician, with 
strangulated hernia, after a 50 mile ride in an auto- 
mobile. The man seemed so exhausted that Dr. 
O’Meara told the other doctor that he feared an 
. operation was useless. He seemed surprised but 


begged so hard for his brother to have the operative 
chance, that it was given him, but he died the next 
afternoon. His polymorphonuclear count was de- 


creased 10 per cent., hemoglobin unchanged, leuco- 
cyte count and blood pressure both decreased. 

The woman of 60 years was entered with the 
diagnosis of intestinal obstruction. The operation 
showed a mass in the right side (which has been 
previously diagnosed as carcinoma) and a gangren- 
ous bowel ; a resection was done and Murphy button 
inserted. She died on the gth day. Her polymor- 
phonuclear count was decreased 10 per cent. after 
operation, hemoglobin unchanged, blood pressure 
decreased, leucocyte count increased. 

The woman aged 37 years was brought into the 
hospital from the country, by her physician. She 
was in labor, the diagnosis was placenta previa and 
mal-presentation. She had had a severe hemorrhage 
and was in a desperate condition. A Cesarian sec- 
tion was done as quickly as possible after her en- 
trance and a dead child at term was delivered. Her 
polymorphonuclear count was reduced 15 per cent., 
there was a slight increased leucocytosis, hemoglobin 
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Blood Plate- 
lets and 
E ytes 


Eosinophiles Basophiles 


B. 0.5% B. 0 % 
4. 


B. 0 % B. 0.5% 


A. 1.5% A. 0.5% 

B. 2.5% B. 0 % 

A. 0% <A. 0 % 

B. 0% B. 0 

A % 

B. 0.5% B. 0 % 
0% A. 0 

B. 0.5% 0 % 
0% A. 0 % a 

B. 0.5% B. 0 % i 
0% A. 0% 

B. 0.5% B. 0.5% 
1.5% A. 0 % 
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and blood pressure were both low. She died the 
5th day after operation. In all of these fatal cases, 
the blood picture, as shown by the mis-shapen cells 
both red and white before the ether was given, as 
well as after, indicated that the patient was in a 
grave condition. The blood picture of any operative 
patient has great prognostic value. Oliver Wendell 
Holmes is credited with the statement that “Every 
one should know as much about medicine as the 
average doctor; and the average doctor should know 
much more than he does.’ This statement always 
comes to my mind, when called upon to give an anes- 
thetic to patients, who have lost practically all of 
their chance for life, on account of a delayed diagno- 
sis of the condition; or disinclination on their part 
or that of their family to have prompt operate 
treatment, 
Resutts UNDER LocaL ANESTHESIA, 

In this report are ten cases operated under local 

anesthesia, (one half of one per cent. cocain). They 
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were :—Herniotomies 3. Amputation of the leg 1. 
Amputation of the Cervix and Perinorrhaphy 1. 
Removal of Glands 1. Removal of Gall Bladder 1. 
Prostatectomy 1. Removal of Cervical Adenoma 1. 
Hemorrhoids 1. The polymorphonuclears were in- 
creased 6 times, decreased 3 times, unchanged 1. 
The hemoglobin was unchanged 8 times, decreased 2. 
Blood pressure was decreased 7 times, unchanged 3. 
These changes were no more uniform than in cases 
operated under ether. 

In this series 9 patients lived and one died. The 
man who died was brought into the hospital late in 
the evening, from a neighboring county, with a 
strangulated left inguinal hernia. He was 89 years 
old and had a bad cold; so it was thought that his 
best chance for life was by operating under local 
anesthesia. He stood the operation very well. His 
blood pressure was 110 sys., 60 dias. before, and 
100 sys., 60 dias. after. Hemoglobin 70 before and 
after. Polymorphonuclears decreased 5.5 per cent. 
after. His cold grew worse and he finally developed 
a broncho-pneumonia. The wound healed well, and 
he would get better, and it would seem as though he 
might live notwithstanding his advanced age; but 
after three weeks he died. 


OTHER CONSIDERATIONS. 

This study was undertaken primarily, in hopes that 
a microscopic study of the blood, before and after 
ether narcosis, might throw some light on the causa- 
tion of post-operative pneumonia. The study of the 
blood of patients operated under local anesthesia was 
done as a control experiment. In the entire series 
of 200 cases operated under ether no pneumonia de- 
veloped and of the total of 16 cases operated under 
local anesthesia one case of pneumonia developed 
which proved fatal. 


The presence or absence of blood platelets in nor- 
mal amount is of much significance in reference to 
the clotting power of the blood. The question may 
be raised whether it is possible from the stained 
smear to form any reliable opinion? I am sure that 
it is possible, for if there are only a few scattered 
platelets in some fields, and in others none at all, it 
is very safe to diagnose a deficiency. 


In the laboratory at Cornell University I was 
making differential counts of the blood of one of the 
workers who was trying to develop a starvation 
lipemia on himself. After studying some of the 
slides I casually remarked—“If you are ever obliged 
to have a surgical operation and there is time, you 
had better take some chloride of calcium for two 
days before the operation.” He asked why, and I 
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FASTING DiGESsTION 
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Leuco- 
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Fig. 1. Diagram showing the few fat particles (chylo-microns) 
in blood in fasting (left half), and the very large number of parti- 
cles present at the height of fat digestion (right half). Fibrin—the 
filaments of fibrin in coagulated blood. Thrombocytes—the blood 
plates or platelets. Chylo-microns—the fat particles in chyle and 
blood. Leucocytes—white blood corpuscles. Erythrocytes—the red 
blood corpuscles. 


replied that it looked as though there were too few 
platelets in his blood. He was very skeptical and 
said that he did not believe that the coagulation co- 
efficient could be determined by just looking at the 
smears and he would test it out. So he and another 
worker spent a day in counting the blood platelets 
in his blood. They made repeated counts and when 
they were through they said it was true he had by 
count 180,000 cmm. They used Kemps fluid to 
dilute the blood and the net micrometer for the 
counting. The actual number determined by these 
two different workers was slightly over half the nor- 
mal number as given by Stitt. My previous faith 
was greatly strengthened in what might be called the 
observation method of determining the number of 
blood platelets. 
FurRTHER ABSORPTION Fat STUDIES 

In the previous poper I referred to the studies at 
Cornell University of the absorption of fat. The 
first half of the first diagram shows the appearance 
as seen under the dark field when fasting and the 
second half shows the appearance after a full meal, 
containing plenty of fat, in which the white dots 
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(C HYLo=—Microns) 


THROMBO- 


70 


Fig. 2. Curves showing the fat particles (chylo-microns) present 
in the blood during the complete digestive cycle for fat in dog and 
man, (the base line abscissae, show the time in hours; the vertical 
line ordinates show the number of fat particles in the microscopic 
field at each hour during the digestive cycle). At the beginning and 
at the end there are very few; the maximum number, when butter 
and olive oil are eaten with bread, is shown in these cases at the 
third hour. 


representing fat particles or chylo-microns, are very 
numerous. The second chart shows the normal 
curve in a young man. It represents the beginning 
and normal ascent to the peak usually in three or 
four hours and back to zero. In older persons the 
absorption of fat is slower and the peak would not 
be reached before four hours. The first half shows 
the normal digestion of fat in dog. This curve was 
made by Profs. Gage and Fish. They starved a 
dog for 24 hours and then fed a full meal with 
plenty of olive oil and butter stained pink with 
Soudan 111. They then took the dog’s blood every 
hour and counted the chylo-microns. The peak was 
reached in three hours and the blood was back to 
zero in ten hours. 


The dog was then killed to see what had become 
of the pink fat, and they found the masses of fat in 
the dog’s body all stained a beautiful pink. J¢ ts 
believed by the authors, who are working to deter- 
mine accurately normal curves of fat absorption in 
man and animals, that the knowledge will be of great 
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Fig. 3. Curves showing fewer fat particles in human 
aed after etherization than before. (Dr. Mary Gage 
ay.) 


clinical value in many diseased conditions. As it is 
very easy to tell by taking a drop of blood and exam- 
ining it uth the dark field microscope whether or 
not there are fat particles in it. If plenty of fat has 
been eaten and few fat particles appear in regulation 
time it 1s obvious that fat digestion and assimilation 
is not going on normally in the body. 

I was asked to make observation of the blood of 
patients before and after ether anesthesia, to see if 
there was any change in the chylo-microns due to 
ether. I have examined in all the fresh blood of 
I5 patients under the dark field microscope before 
and after etherization, the time ranging from 35 min- 
utes to one hour. In every instance the count of 
chylo-microns was less after the etherization than 
before. This charted results show three typical 
cases. The upper full line in each represents the 
free fat before the ether and the broken line below 
shows the smaller number after the ether, (Fig. 3). 

In order to determine if the reaction of human 
blood and dog blood is the same, we tested this in 
the laboratory at Cornell on two young dogs. They 
had been fed dog biscuit the previous morning and 
nothing after. The blood was taken from the ear 
before etherization and every half-hour, until the 
close of the experiment, which lasted three hours, 
12 ounces of ether being used for each dog. These 
were healthy young normal animals, and there was 
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BLOOD 
AFTER ETHERIZATION 


Fig. 4. Curves showing fewer fat particles (chylo-microns) in 
the blood of two dogs during and after etherization for thrce hours 
than before, (Dr. Mary Gage Day). 

The dogs were fasted as for an ether operation on a human being. 
The curves were obtained by taking blood every half-hour for three 
hours before etherization; and every half-hour during the etherization. 
Only 5 counts are here indicated in the curves, the first hour being 
omitted. The broken line shows the curve during etherization in both 
cases. 


no traumatism of any kind, which is a marked con- 
trast to the tests on human beings, as they were oper- 
ated on because they were in an abnormal condition. 
Fig. 4 shows the charted results with the dogs. The 
counting of chylo-microns was done by Prof. S. H. 
Gage. The upper line shows the chylo-microns in 
the blood, just before the ether was given. 

The beginning of the lower broken line shows the 
number after the first half-hour, and the remainder 
the variations in the counts up to the end of three 
hours. As you will notice the space is much wider 
in dog than the chart of man’s blood. The average 
being 25.6 before and 2.04 after. The etherization 
began at 9:30 A. M. and lasted until 12:30 P. M. 
The dog had received nothing but water since the 
morning before and the high average of chylo- 
microns shows considerable fat still in the blood; 
but it was markedly reduced in half an hour. 

The etherization of the second dog began at 1:30 
P. M. and continued until 4:30 P. M. He had 
been without food 30 hours and his average was 
12,6 before and 1.44 after. This more nearly re- 
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TABLE 3.—DIFFERENTIAL Count, Doc’s Broop. ISO. 
Dog, 1F; weight 35 Ibs.; 
Before ether ........... 28 % 15.5% 3 % 49 % 3.5% I % 97 % 3 5 mee 
End of first hour........ 16 % 13 % 7.5% 58.5% 4 % 0.5% 07 
End of second hour..... 2 % 5 % 2 % 80 % 10 % 1 % 97 % 3 = ther 
End of third hour....... 4.5% 8.5% 4% 7 % 5 % 1% 7 % 
Dog, 2M ; weight 40 Ibs. ; 
biscuit morning before, = = 2 as q 
only water after...... £5, oy solut 
Before ether ........... 12.5% 5.5% 8 % 73 % 1.5% 0 % 95 % 2 “ a 
End of first hour........ 6 % 7.5% 5.5% 74 % 7 % steir 
End of second hour..... 9 % 6.5% 5.5% 79 % o0 % 0 % 95 % 3 = : 
End of third hour....... Il % 6 % 1.5% 80 % I % 0 % 9 % Fi 
an 
sembles that of man. I am inclined to think the long In comparing human blood smears and dogs, it ee 
fasting of the second dog made the conditions more seemed to me that they looked much alike. The red ethe 
like that of sick individuals who are operated upon. cells are practically the same size, and the general 
I made a table of the differential counts of these @ppearance of the platelets and white cells, except - 
dogs, (Table III). The first showed marked in- the eosinophiles in the one case, were much the — 
crease of the polymorphonuclears and a lessening of Same. as 
the lymphocyte group up to the end of the second CoNCLUSIONS. a 
hour, at the end of the third, this change had begun 1. From these studies it is evident that the reac- otal 
to recede but remained increased. The second dog tion to ether of human blood and dog blood is ap- api 
showed the same changes less markedly. In the proximately the same. 
second dog the eosinophiles were very large and 2. The careful administration of ether, for sur- ied 
granular and basiophiles were entirely lacking, gical operations is without harmful effects on either 
which according to Burnett is normal for dogs. The hemoglobin or blood cells; and it is not an active Cas 
hemoglobin was unchanged, blood patelets and red factor in the production of postoperative pneu- 
cells were normal and did not change their appear- monies. : 
ance at all during the entire time of etherization in 3. An earlier diagnosis and more careful preop- 2 
either animal. erative study of surgical patients would result in P 
These dogs, both recovered, very quickly from ‘S@Ving some lives, which are now lost. . 
three hours of etherization; they were ready to eat | 4 The administration of ether does not increase . 
the same day and the next morning were running the tree fat of the blood in man or dogs as deter- ; 
around, as though their experiences of the previous mined by the dark field microscope. 
day had been normal ones. I was surprised at this, 207 WALL St. 
but Prof. Simp ~ said that after dogs had been 1. Studies in wustisunane ‘Ceulecs Conditions, J. ’ 
operated upon, quite extensively, and were bandaged . Polak. The American Year Book of Anesthesia and 
up, they did not seem to mind it; and he thought NF Gilsigea gh ont Muvoes Oxid-Oxygen analgesia and 7 
much of the bad feelings of human beings after anes- Anesthesia in Normal Labor and Operative Obstetrics. 8 
thetics was psychic. However, one must consider, Published by The National Anesthesia Research Society, 9 


that people are operated on because they are ill and 
dogs are usually well when used for experimental 


purposes, 


p. 19. 

3. Practical Bacteriology, Blood Work, Parasitology. 
Stitt, 7th Ed., p. 328. 

Sarr ay Pathology of the Blood. S. H. Burnett, 
p. 46. 
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ISO-AGGLUTININS BEFORE AND AFTER 
ETHER ANESTHESIA.* 
Joun G. Huck, M.D. 
BALTIMorE, Mp. 

Speculation has run rife in attempts to explain the 
cause of reactions following blood transfusions, but 
no one factor can be definitely set aside as the con- 
stant and principal cause. In the last two years two 
papers have appeared in which the authors claim that 
there is a temporary change in the blood group of 
patients after ether anesthesia. The first of these 
was by Eden’, in January, 1922, who reports that the 
agglutinins of the blood are changed or altered, but 
that this change is only temporary. He further 
states that this can be accomplished with drugs such 
as quinin, calcium lactate, antipyrin, and Fowler’s 
solution; as well as by chloroform-ether anesthesia 
and by prolonged exposure to roentgen rays. Table I 
was compiled from Eden’s article by D. M. Siper- 
stein and A, L. Kvenberg.? 

This report received confirmation by E. C. Levine, 
and H. N. Segall,* who described a temporary change 
in iso-agglutinins in three cases following prolonged 


HUCK—BLOOD CHANGES 


American Journal of Surgery III 

Anesthesia Supplement 
hundred transfusions in which groupings and match- 
ings had been carried out before and after operation. 
Since this particular factor had never been kept in 
mind during this experience a special study was 
begun. 

In collaboration with S. M. Peyton,* twenty-five 
patients were studied before and after ether anes- 
thesia. The findings were completely negative, in 
that no change in the blood group of the cases were 
found, as shown in detail in Table IT. 


The blood of each patient was grouped (1) before 
ether anesthesia; (2) immediately after operation or 
before the patient recovered from anesthesia; (3) 
cne hour after operation; (4) two hours after opera- 
tion; (5) three hours after operation, and (6) 
twenty-four hours after operation. Different opera- 
tions and various durations of anesthesia were ob- 
tained. Five of our cases were started with gas fol- 
lowed by ether, and twenty had ether throughout. 
In all cases the serum was found to have a pinkish 
tinge, as described by Levine and Segall, when col- 
lected immediately after operation, but at all other 


it ; times it was clear yellow. 
d ether anesthesia. P S The ages of the patients varied from 16 to 65 
NA 
al Mv i Thad In no case examined did the blood groups 
ot change in any degree after ether anesthesia. 
a never observed such a change in iso-agglutinins - R 
under these conditions in an experience of several ; wusaadae 
Levine and Segall suggested that ether being a 
‘ tion of Ancethetists in. conjunction with the Southern Mediest As. lipoid solvent, may change the state of the blood in 
— Burlington Hotel, Washington, D. C., November 12-14, such a way as to modify the action of the iso-agglu- 
pe 
TABLE I.—TABULATION OF RESULTS FROM EpEN’s ARTICLE BY SIPERSTEIN AND KvENBERG. 
Original 
€ Case Blood Drug Employed. Amount. Result Remarks 
4 Group. 
I III Quinin 1 gm. for 2 days. Changed to Group I. Nine days later in Group ITI 
5 gm., tst day; 1 
2 II Quinin gm. ad day. Group I. 
, 3 III Calcium lactate 0.4 gm. Group I. 
Ist day, 0.2 gm.; 
e 4 III Calcium lactate ad day, 0.2 gm.; 3d Group I. Group III on 4th day. 
3 day, 0,2 gm. ; 
5 IV Antipyrin 0.5 for 18 days. Group I. a days later in Group 
2 drops 3 times a 
Solution of potas- day to 8 drops 3 times ‘ = 
6 IV arsenite (Fow- a day and back; 3 Group IT. ‘ut 33 
ler’s solution) drops 3 times a day Gr ae IV : ‘ 
(12 days). _ 
7 IV Group ITI. Four days later in Group IV. 
8 IV Chloroform-ether 30 min Group III. ; 
Chloroform-ether 30 min Group IV. 


9 II 


' *In three other patients, belonging to Group II, after exposure to the roentgen ray for long periods of time (from three 


to twelve hours), the grouping changed from I in one case and to IV in two other cases. 
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TABLE 2.—TABULATION oF Resutts OsTAINED By Huck AND Peyton (1923) 
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Case Age Operation 3 
Sx 
I 49  Pyloroplasty; excision of ulcers..... E. 
2 23  °#Right salpingo-oophorectomy and left 
3 40 Bilateral oophorectomy and _ right 
5 43 Repair of indirect hernia............ E. 
7 54  Gastro-enterostomy E. 
8 33 Hysteromyomectomy and _salpingo- 
9 29 Bilateral salpingectomy and _ right 
10 23 Bilateral salpingectomy and_ right 
cophorectomty G.& E. 
It 36 Removal of cerebello pontile tumor... E. 
12 36 Partial double lobectomy............. E. 
13 37. Hypophysial tumor ................. E. 
14 45  Hysteromyomectomy and’ double sal- 
pingo-oophorectomy ............ E. 
15 36 Repair of bilateral recurrent hernia.. E. 
17 43 Double salpingo-oophorectomy ....... E. 
18 30 °#Repair of right inguinal hernia and 
appendectomy E. 
19 16 Craniotomy; left decompression...... E, 
20 33 #Hysteromyomectomy; double sal- 
pingectomy ; rt. oophorect........ E. 
21 49 Closure of gastric ulcer............. E. 
22 52 Cholecystectomy; repair of ventral 
24 65 Resection of stomach................ E. 
25 30 Amputation of right breast.......... E. 


8 
7.) n 
fe 2° gp. 6 
2y, IV. IV IV IV IV IV. 
2% II Il. II II II II 
2% IV IV IV. IV IV IV. 
2 IV. IV. IV. IV IV IV 
II II II. IT IT 
I Ill III III IIT. III 
1% IV IV IV IV IV IV. 
2 ITI. IIT. III. IIT. TTT 
3 II II. II Il 
2 IV IV IV. IV IV IV 
4 IT II IT. II II II 
IV. IV. IV. IV IV. IV. 
II II II IT. II II 
2 IV IV. IV. IV IV. IV. 
2% II II. IL. II II II 
2 IV IV. IV. IV IV. IV. 
3 IV IV IV. IV IV IV. 
1% II II II. II II II 
2 I I t. I I I 
2 III III ITI. III III III 
2 I I & I I I 
2y, IV IV IV. IV IV IV 
I II II II. II II II 
2 II II Il. II II II 


ITI. ITI. ITI. ITI. ITI. 


*G=gas. E=ether. 


tinins present. We therefore studied the direct ac- 
tion of ether on the blood serum, by placing ether in 
contact with blood serum. The mixture was shaken 
in a test tube for one hour and then left for four 
hours at 37°C. No change in the iso-agglutinative 
phenomena was produced with the sera of Group I, 
Group II, Group III, and Group IV, as is shown in 
Table III. 

Since the publication of these findings there has 
recently appeared another paper on the same subject 
by D. M. Siperstein, and A. L. Kvenberg.? These 
authors report the effect of drugs, such as quinin, 


calcium lactate, and Fowler’s solution; transfusions 
of blood and ether anesthesia on blood agglutinins. 
They draw the following conclusions: “Serum agglu- 
tinins are apparently not altered by ether anesthesia, 
blood transfusions or the drugs employed.” Table 
IV was taken from their article and illustrates the re- 
sults. 


CoNCLUSIONS. 

I am convinced from the observations of Huck and 
Peyton and Siperstein and Kvenberg that the follow- 
ing conclusions can be drawn as to the effects of 
ether anesthesia on iso-agglutinins: (1) There is no 
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change in the blood groups after ether anesthesia; 
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twenty-four hours after prolonged ether anesthesia, 
(2) Transfusions can be performed safely within provided a suitable donor has been found previous to 


TABLE 3.—TABULATION OF RESULTS OBTAINED By Huck AND PEyToN 


Group I Serum 


Group II Serum 


Group III Serum 


Group IV Serum 


= Known Reading Reading Known Reading Reading Known Reading Reading Known Reading Reading 
R.B.C. after after R.B.C. after after atte after R.B.C. after after 
1% Susp. 1Hr.; 24Hr.; 1% Susp. 1Hr.; 24Hr.; 1% Susp. 1Hr.; 24Hr.; 1% Susp. 1Hr.; 24Hr.; 
Group 37°C. 20°C. Group 37°C. 20°C. Group 37°C. 20°C. Group 37°C. 20°C. 
L. I o o I + + I + + I + + 
II II II + II + + 
: Shaken with Ether Shaken with Ether Shaken with Ether Shaken with Ether 
I 0 0 + + + 
II 0 II II + +} II + + 
j In contact with Ether In contact with Ether In contact with Ether In contact with Ether 
4 hours 4 hours 4 hours 4 hours 
I I I + + I + 
II II II + + lI + + 
III III + + III III + + 
r. TABLE 4.—TABULATION OF RESULTS OBTAINED BY SIPERSTEIN AND KvENBERG. 
fl Medication Original End 
7 Case Drug Amount sae results Remarks 
r, I Quinin sulphate 15 grains (1 gm.) IV IV 
r 2 Quinin sulphate 15 grains (1 gm.) III III 
3 Quinin sulphate 15 grains (1 gm.) IV IV 
f 4 Quinin sulphate 10 grains (0.6 gm.) IV IV 
5 Quinin sulphate 15 grains (1 gm.) II II 
6 Quinin sulphate 40 grains (2.6 gm.) IV IV Toxic symptoms 
: 7 Calcium lactate 10 grains (0.6 gm.) III III 
: 8 Calcium lactate 10 grains (0.6 gm.) II II 
ay Calcium lactate 10 grains (0.6 gm.) II II 
10 Calcium lactate 10 grains (0.6 gm.) IV IV 
700 c.c III III Sap agica; received Group IV blood 
12 Transfusion 150 cc IV IV 
1a, 22 II II 
re- a4 Ether (amestinesia) II II 
25 Solution of potas- I to 10 minims three 
sium arsenite times a day, and 
(Fowler’s solu- down II II 
oil tion) 
| 26 Solution of potas- I to 10 minims three 
w- sium arsenite down II II 
of (Fowler’s solu- times a day, and 
tion) 


*Average time of administration of anesthetic was.thirty minutes in each case. 


i 
4 
4 
4 


114 American Journal of Surgery (OLDMAN—GAQ-OXYGEN ANESTHESIA. 


Anesthesia Supplement 


the beginning of anesthesia; also (3) if severe reac- 
tions occur from transfusions after ether anesthesia, 
they are apparently due to some other cause and not 


to a change in iso-agglutinative phenomena. 
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HoMEwoop APARTMENTS. 


PRACTICAL AND THEORETICAL CONSID- 
ERATIONS OF GAS-OXYGEN ANES- 
THESIA, WITH SPECIAL REFERENCE 
TO NITROUS OXID, ETHYLENE AND 

ACETYLENE WITH OXYGEN* 
Aaron GoLpMAN, D.D.S., 
Jutius D. Gotpman, B.S., D.D.S., 


New York City 
ETHYLENE—CLINICAL AND EXPERIMENTAL 


FINDINGS 


Towards the end of 1923, upon the recommenda- 
tion of James T. Gwathmey, we commenced ex- 
per.mentation with ethylene, nitrous oxid and oxy- 
gen upon white mice and guinea pigs. We soon 
found much corroborated that had been presented 
on the subject of ethylene by Brown, of Toronto, 
and Luckhardt and Carter, of Chicago. (1) Higher 
percentages of oxygen could be used with ethylene 
to secure anesthesia than with nitrous oxid. (2) 
Symptoms that the animal was receiving too little 
oxygen, and that the danger zone was being ap- 
proached could be readily recognized and early 
enough before cessation of breathing for us to 
bring back the animal into the safety zone with 
ease. (3) Return to consciousness was as rapid as 
with nitrous oxid. 


We took ethylene and oxygen ourselves, and then 
gave it to the office force. What we had done in 
animal experiments, coupled with the reports of 
others, justified us in using ethylene, nitrous oxid 
and oxygen in combination upon patients. We have 
used ethylene alone with oxygen; nitrous oxid and 
oxygen followed by ethylene with oxygen; and 
more lately nitrous oxid and oxygen followed by 
nitrous oxid, ethylene and oxygen. This combi- 
nation at times was passed over a solution of 
urethane and paraldehyde. Today we believe the 


best results are obtained by beginning the anes- 
thesia with nitrous oxid and oxygen, and following 
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with nitrous oxid, ethylene and oxygen. Such anes- 
thesia appears to be smoother than with nitrous 
oxid and oxygen (with or without anesthol or 
urethane and paraldehyde). 

Nitrous oxid is manufactured in a purity as great 
as that which the advertisements tell us ivory soap 
possesses. Of course nitrous oxid manufacture 
has a long history behind it. As late as 1914, the 
Lakeside Hospital at Cleveland, Ohio, at an expense 
of $6,000 installed a new nitrous oxid manufactur- 
ing and purification plant. Ethylene is today being 
delivered to us with apparently less odor than it 
possessed a few months ago. 

Our experience, and the experience of others who 
have used this combination is not to be considered 
at all final. We must remember that nitrous oxid 
and oxygen anesthesia has to its credit millions of 
cases, while ethylene is a comparatively untried 
method of anesthesia, although experiments with it 
were made many decades ago, and though many 
more have been made within the past decade. The 
number of cases in which ethylene and oxygen has 
been used, is certainly small, compared with the 
extended use nitrous oxid and oxygen has had. 

ACETYLENE 

Acetylene and oxygen has, during the past year. 
also come to the front as a general anesthetic. 
Early in February, 1924, we began experiments 
with Prestolite and oxygen on white mice. Presto- 
lite is 96.5 per cent pure acetylene. From these ex- 
periments we came to the following conclusions :— 

1. Anesthesia can be maintained with percentages 
of oxygen much higher than that in the air. 

2. If a proportion of oxygen is given with Prest- 
olite equal to that which with nitrous oxid gives 
anesthesia, the life of the animal is quickly endan- 
gered ; death will come quickly. 

3. With percentages of oxygen equal to or greater 
than that in the air: (a) Many of the animals in 
prolonged anesthesia, say after %4 hour, showed 
signs of danger by gasping. (b) Whenever they 
were removed into the open air upon showing signs 
of danger, recovery ensued. (c) When the anes- 
thesia was continued without a change in the pro- 
portion of gases, the gasping generally continued or 
increased, and death followed. (d) In some cases 
the animals were kept in the container gasping for 
many minutes and upon removal to the air gasped 
one, two or three times, and did not recover. 

4. Symptoms of danger are readily recognized 
and appear soon enough before stoppage of breath- 
ing for us always to bring the animal back into the 
safety zone, with ease. 

5. The safety margin is much more favorable 
with Prestolite and oxygen than with ether, ethylene 
and oxygen or nitrous oxid and oxygen. 

Beginning in 1920, Heinrich Wieland made ex- 
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tensive studies with acetylene as an anesthetic. He 
performed a great number of experiments upon 
paramacien, upon nemo todes, upon heart muscles, 
both with acetylene and nitrous oxid, each combined 
with air or with oxygen. His studies were so grati- 
fying that, in 1923, together with Gauss, acetylene 
with oxygen was used for 500 operations in German 
hospitals, the anesthesias lasting from 3 minutes 
to 3 hours and 16 minutes. Of special interest in 
this matter is the fact that the average percentage 
of oxygen given the patients during the anesthesia 
was as great or greater than the percentage of oxy- 
gen given in the air. 

In a personal communication from Prof. Wie- 
land dated March 8, 1924, he says that up to Feb- 
ruary 29, 1924, Gauss had used acetylene-oxygen 
as an anesthetic in 1396 cases. (A later letter 
places the number at 2000.) He states that the 
safety of acetylene-oxygen is without parallel. 
Comparing it with ethylene he considers it far su- 
perior in that oxygen can be used in proportions 
equal to or greater than that in the air. The fire 
and explosion hazard is the same with acetylene as 
with ethylene, and with both the danger is less than 
with ether. 

In a letter to us from Prof. Luckhardt, dated 
April 7, 1924, written from the University of Chi- 
cago, Department of Physiology, he states the fol- 
lowing :— 

“Acetylene has a number of characteristics which 
at present at least, are all serious objections to its 
use. It is more explosive for it is a more unsat- 
urated hydrocarbon; it forms with metals highly 
explosive compounds which property ethylene has 
not got; it has a decidedly greater objectionable 
odor; it attacks fillings of the teeth even in slight 
concentration; it must be compressed into acetone 
to prevent it exploding in the cylinders. Inhalation 
of acetone will not benefit the patient, but will pro- 
duce an acidosis. Removal of the acetone before 
administering the acetylene is not practical. These 
are the practical problems at present. They may 
be overcome. From reports it would seem that 
acetylene is a very powerful anesthetic.” 

We sent our translation of Prof. Luckhard’s letter 
to Prof. Wieland. In an answer to us, dated May 9, 
1924, from Ko6nigsberg, Germany, Prof. Wieland 
writes : 

“I must state that I lack experience regarding the 
effects of ethylene upon man. If I am inclined to 
regard acetylene as the better anesthetic of the two 
I base this belief upon animal experiments, which 
show that white mice may be narcotised with about 
50 per cent acetylene and 50 per cent oxygen, while 
with ethylene 80 per cent is required and 20 per cent 
oxygen. At the commencement of an anesthesia 
with either drug a higher concentration than the 
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above (Grenz Konzentration) is required. With 
acetylene, for instance, during the first minutes 70 
per cent. We must conclude then that the employ- 
ment of ethylene leads easily to a reduction of the 
oxygen to less than the normal in the atmosphere. 
Thus a condition of asphyxiation is produced. 

“In every objection raised by Prof. Luckhardt 
there is some truth. Thus acetylene mixtures with 
oxygen undoubtedly are very explosive, but ethylene 
is equally so, as is shown in the case of Mr. Cohen 
of the Union Memorial Hospital in Baltimore, (Nez 
York Times, March 15, 1924). Acetylene produces 
explosive combinations with copper and silver, but 
not with nickel or iron. As a matter of fact the smell 
of ordinary acetylene is very unpleasant, while that 
of purified acetylene (Narcylen) is not found dis- 
agreeable by the majority of patients. I am ignorant 
of the fact that acetylene attacks the fillings of the 
teeth. I can see no reason for it, but will inquire of 
the director of the dental clinic of our university re- 
garding this matter. The admixture of small quanti- 
ties of acetone has shown no harmful results, so that 
thus far no attempt has been made to do without the 
acetone. It is quite new to me to learn that acetone 
produces acidosis, but I do know that in severe cases 
of acidosis, for instance in diabetics, acetone is to be 
found in the blood and urine. 

“The number of cases operated upon with acety- 
lene does not of course approach the number of ethy- 
lene anesthesias mentioned by Prof. Luckhardt, which 
is to be explained by the adverse economic conditions 
in Germany.” 

The conclusions from past studies with acetylene 
would undoubtedly be of interest. We therefore 
quote our translation of a concise presentation from 
J. H. Vogel (“Das Acetylen, seine Eigenshaften, 
seine Herstellung und Verwendung.” Verlag von 
Otto Spamer, Leipzig, 1923) : 

1. Berthelot, in 1866, experimented with sparrows, 
and reported that acetylene, as such, produces no 
harmful effects upon the organism. 

2. A. Bristrow and O. Liebreich, in 1868, report- 
ed that hemoglobin of the blood combines with acety- 
lene as it does with carbon monoxid—however this 
compound is less stable. The acetylene compound is 
reduced to hemoglobin freed of oxygen by adding 
ammonium sulphide, which explains its lesser 
toxicity. 

3. Hermann, in 1870, as a result of experiments 
came to the conclusion that acetylene acts like an in- 
different gas in the blood. 

4. Levin, in 1895, claims that his investigations 
have shown that a volume per cent (3) of acetylene 
in atmospheric air produces deep narcosis in warm 
blooded animals. He says that he observed symp- 
toms of asphyxia (apparent death), decrease of 
cardiac activity, suspension of respiration, dilatation 
of the pupils. Fresh air brings resuscitation. No ef- 
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fect of the acetylene upon the blood could be shown. 

Totally different conclusions regarding the effect 
of acetylene upon the heart were drawn by Augier 
and Brociner from their observations of the effects 
of gas mixtures of 25, 30 and 35 per cent acetylene 
upon guinea pigs. 

5. Brociner, in 1887, found that: (1) Blood will 
absorb almost 8-10 of its own volume of acetylene. 
(2) Spectroscopic examination of blood mixed with 
acetylene shows nothing of remark; this mixture be- 
haves like normal blood. (3) If there is any com- 
bination with the hemoglobin of the blood, the com- 
pound is very unstable, and is in no way to be com- 
pared with compounds of hemoglobin with carbon 
monoxid. 

In 1895, A. Frank and Th. Weyl observed that in 
mixtures of acetylene and air, the acetylene content 
rising up to 9 per cent there was no disturbing effect 
upon white mice and no deleterious sequelae, The 
acetylene had not been purified, but only thoroughly 
washed. 

kxtensive investigations regarding the action of 
acetylene upon the respiratory organs and the blood 
were made by R. Rosemann, who investigated the ef- 
fects of acetylene upon blood. For comparison he 
also studied, in the same way, mixtures of blood with 
carbon monoxid and with air. In contrast to mix- 
tures of carbon monoxid and blood, the acetylene and 
blood mixture were externally not distinguishable 
from ordinary blood. Also in the spectrum carbon 
monoxid blood was distinguished from blood satu- 
rated with acetylene. The latter showed exactly the 
same absorption lines as oxyhenioglobin, 

Rosemann then investigated the effects of acety- 
lene and of coal gas upon cats, rabbits and guinea 
pigs with, among other, the following conclusions: 
(1) Coal gas acts more quickly and energetically up- 
on the animals and death comes earlier than with 
acetylene. (2) No difference was demonstrable be- 
tween purified and unpurified acetylene. Incipient 
intoxication was evinced by a gradual increasing som- 
nolence which, in the further progress of the experi- 
ment was followed by excitement by the repeated dif- 
ficulty in breathing. 

From the spectroscopic behavior of acetylene blood 
and the entire symptoms of intoxication, Rosemann 
draws the conclusion that the toxic symptoms of 
acetylene are entirely different from that with coal 
gas. He continues verbatim: 

“The blood in the lungs takes up the acetylene. 
The blood is not altered directly. Circulating through 
the body and blood—acetylene mixture appears to 
have a specific influence upon the nervous system. 
If the effect of the acetylene continues’, light paresis 
of the center follows which is especially noticeable 
in the respiratory center by irregular breathing, and 
finally complete paralysis, followed by death.” 
Grehant and Weyl de Frank, in experiments upon 
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dogs, concluded that acetylene is only injurious when 
its proportion in the air reaches 46 per cent. It is 
deadly when the acetylene proportion reaches 79 per 
cent. Absorbed by the blood up to Io per cent it ap- 
pears especially to combine with albumenoid sub- 
stances. 

Moisan, in his attempt to compress acetylene, fre- 
quently inhaled acetylene without any injurious ef- 
fects. Oliver and Bolem, in their experiments upon 
rabbits, determined that an actylene atmosphere 
brought no deleterious effects upon the animals, as 
long as sufficient oxygen was present. Only when 
the oxygen was entirely used up, were symptoms of 
malaise slowly shown, which disappeared at once 
when the animals were put into fresh air. If, in the 
inhalation of acetylene, death occurred it was empha- 


Method of studying comparative effects of various gas 
anesthesia on experimental animals. 


sized that in the post mortem findings, characteristic 
of asphyxia such as occur with coal gas and water 
gas, were not present. 


Gas-OxyGEN APPARATUS. 

Gases for use in general anesthesia are compressed 
in tanks under high pressure. These gases are to be 
delivered to the patient under ordinary or slightly in- 
creased atmospheric pressure. All apparatus on the 
market today for gas anesthesia are simple. Their 
complexity is only apparent. The function of a gas 
apparatus is to deliver to the patient gases under 
low pressure from tanks containing gases under high 
pressure and to allow of an easy change in the pro- 
portions of the various gases delivered. The bags 
and the piping of an apparatus should be considered 
merely an extension of the patient’s lungs. As I 
stand here and talk, the air I am breathing in is 
spoken of as the tidal and complemental air. These 
gases pass into the lungs and mix with the reserve 
and the residual air in the alveoli of the lungs. Sep- 
arating the blood, coursing within the luxurious capil- 
lary network which studs each air cell, from the gases 
is the very thin flattened cell of the air cell and the 
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thin endothelium of the capillary. The surface over 
which the gases in the lungs come in almost contact 
with the blood of the capillaries is over 100 times the 
surface of the body. The venous blood of the pul- 
monary arteries absorbs the ethylene, nitrous oxid 
and oxygen from the air cells. The blood stream 
passes to the heart by way of the pulmonary veins 
and is sent out to the entire body. All the body cells 
(within 32 secords of time to make a complete blood 
circuit) sense the change in the new gaseous diet. In- 
stead of nitrogen 80 per cent and oxygen 20 per 
cent they are getting say, ethylene 60 per cent, nitrous 
oxid 25 per cent and oxygen I5 per cent, which has 
been mixed with the reserve and residual air in the 
lurgs. After a few breaths every cell in the body 
will receive about the same proportion of gases as are 
delivered to the gas bag. The specific action of the 
gases is exerted upon the brain cells. The highest or 
mental center is the first to be affected by the charges 
in the gaseous diet, and is the first to succumb. The 
lowest or vital center is the last to be effected. This 
we explain by saying that the nerve tissue, the last 
tissue developed in the stages of evolution, requires 
about twice as much oxygen as the other tissues. 
The apparatus for nitrous oxid and oxygen, of 
course, will not differ from the apparatus for ethylene 


and oxygen. An apparatus for these gases will mere- | 


ly have an added intake tube. 
Wuat TuHeEory Is ACCEPTABLE? 

1. The air is a physical mixture of nitrogen 79 
per cent and oxygen 20 per cent. The blood takes up 
this mixture. The nitrogen as it passes through the 
‘body undergoes no chemical change. 

2. Nitrous oxid and oxygen are coursed through 
the body of the blood. Nitrous oxid undergoes no 
chemical change in the blood or in the tissues. The 
same is true of ethylene and of acetylene. 

3. The saturability of nitrous oxid in water or 
blood is much higher than that of nitrogen about 50 
volumes per cent. Ethylene and acetylene have a 
still higher saturability. 

4. Nitrogen has a low power of saturation with 
water or blood—only 4 volumes per cent. 

5. In the stages of embryology nerve tissue is the 
last tissue developed. To function in the animal or 
human body is requires much more oxygen than the 
other tissues—twice as much. When the oxygen 
supply is below normal the higher mental centers 
are the first to be effected, and the vital centers the 
last. In the average nitrous oxid and oxygen anes- 
thesia the oxygen supply is reduced to less than half 
the normal. The margin of safety is about 2 per 
cent, while the vital processes cannot continue in the 
average human on less than 6 per cent oxygen 
(Greene). 

6. From the foregoing we may present an appar- 
ently workable theory: Anesthesia is produced with 
nitrous oxid and oxygen through the reduction of the 
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oxygen supply sufficiently to affect consciousness, 
pain apperception and pain perception. The oxygen 
must be in sufficient quantity for the respiratory and 
cardiac function to continue. 

7. With ethylene and acetylene instead of nitrous 
oxid what happens to this theory of anesthesia—a 
theory we might extend to explain local anesthesia by 
reduction of oxygen supply to the nerve endings. 
With ethylene the oxygen supply is nearly equal to 
that in the air. With acetylene the oxygen supply is 
never less than 30 per cent and usually above 40 per 
cent (Wieland and Gauss). 

63 W. 48TH St. 


ATIDOSIS IN ANESTHESIA AND OTHER 
TOXIC STATES: A CLASSIFICATION 
AND A NEW REMEDY* 

SAMUEL STERN, M.D. 

Attantic City, N. J. 

GENERAL CONSIDERATIONS. 

The outstanding feature, in a review of the litera- 
ture of acidosis, is the wide difference of opinion, both 
as to the etiological factors, and as to the treatment 
One readily recalls, early in his studies the aphorism 
of Hippocrates that experience is fallacious, judg- 
ment difficult. 

That the problems presented may be more clearly 
defined, let us first recognize that science is an exact- 
ing master, and chemistry a most painstaking and 
undeviating mistress. Therefore. when one applies 
the science of chemistry to the subject in question— 
judgment is less arduous, experience more skilled. 

Acidosis is a term which has attracted attentior 
in medicine within the last decade. It is a functional 
state which may be physiologic or normal, or patho- 
logic and abnormal. The latter may be primary or 
secondary; harmless, distressing, or even fatal; and 
at some period of our existence there appears to be 
no escape from it. It may be induced or produced 
by disease, of whatever source or type; or, as often 
occurs, our failure to apply our knowledge of chem- 
istry, or physiology in our daily uses and abuses of 
our body. 

A resumé of normal physiology is, therefore, es- 
sential in order to evaluate properly the chemical 
changes producing acidemia. 

NorMAL PHysIoLocy. 

The body is best described as a composite mass of 
cells of complex chemical composition, each cell 
having its function; and if not directly, it is indirect- 
ly correlated. All body cells for their growth and 
maintenance are dependent upon body metabolism. 
This is chiefly supplied through the blood and 
lymphatic systems. We are mainly concerned with 
the blood. 


*Read during the Third Annual Congress of Anesthetists, the 
American Mid-Western and Chicago Anesthetists in Joint Meeting 
with the National Anesthesia Research Society, Auditorium Hotel, 
‘Chicago, June 9-14, 1924, 
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The blood carries in suspension or solution the 
various products of metabolism or assimilation, 
which may be endogenous, internal, or other secre- 
tions, or exogenous foods and gases, whereby proper 
interchange, absorption, or by elimination, the har- 
monious relations existing in health continue; but 
with any interference, functional or physiologic de- 
rangement ensues. 


Physiologists describe the blood as a fluid or plas- 
ma, holding in solution or suspension salts, cells, and 
other organic and inorganic substances. 


‘Normally the blood is alkaline: sodium carbonate 
and phosphates being the principal alkalies in the 
body fluids and tissues. Especially to be noted are 
the facts that carbon dioxid and carbonic acid are 
liberated by the lungs and skin. The alkalies are 
then liberated in the blood, and are used to saturate 
other carbonic acid affinities, while the organism loses 
a portion of its alkalies for some of the bases, uniting 
with the urinary acids, ard being elim‘nated as salts. 
The alkalies co~stitute an integral part of the proto- 
plasm, keeping in solution, in varying modifications, 
the albumins with which they are combined; and all 
alkalies lost are replaced by food,—any reserve of 
alkalies being stored in the blood cells. 


Of the cellular elements we need to note the red 
blood cells only. The fundamental function of these 
corpuscles is that of a vehicle for gaseous elements. 
They carry oxygen from the lungs to the tissues. 
and promote the elimination of carbon dioxid from 
the metabolic processes of the body. To promote 
properly these changes, alkalies and hemoglobin sup- 
ply the medium. Hemoglobin may be described as a 
highly complex protein body contained within the 
red blood cell. By virtue of its iron content, it is 
very. stable, being able to absorb, but not to oxidize 
oxygen. Combined with its. powers of ready dis- 
sociation. it facilitates both physiological processes : 
absorption of oxygen to provide for oxidation, (one 
of the body’s chief sources of energy), and elimina- 
tion of carbon dioxid (one of the most important 
waste ‘products of metabolism). 


We have briefly now surveyed the physiologic fac- 
tors present in the normal body state, with which we 
are chiefly concerned ; and herewith, I submit a classi- 
fication of acids, which is original, and which em- 
braces the important physiologic and pathologic acids 
that appear in the body: 


MINERAL. 

primary physiologic—Hydrochloric, phosphoric, 
nitrics from the free ammonias, and proteins; sulphur‘es 
from the su!phates and proteins. 

VEGETABLE. 

Acetic, formic, tartaric, oxalic, and etc. 

ORGANIC. 

Non-essential or superfluous secondary pathologic—Ke- 
tones: acetone, butyric, oxy, and beta, diacetic acid, etc. 

INORGANIC. 

Ammino acids (19 recognized; sai more ree) car- 

bonic acid. Phenols. 
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Physiologic : 
Primary—Hydrochloric, carbonic, phosphoric, acetic, lactic, 
formic, some ammino acids. 
Secondary—The remainder of the group tabulated. 
Pathologic : 
Primary—Due to metabolic changes promoted chiefly by 
diet. 
Secondary—Due to dietary indiscretions and disease pro- 


ge A condition chiefly of the ketone variety in 
children, and starvation, and malnutrition, etc. 

Secondary: Found in most febrile states, such as asthma, 
senility, etc, are of the ketone ammino acid and mineral 
groups. 

PHYSIOLOGIC AND PATHOLOGIC CHANGES. 

In anesthesia acidosis we are concerned chiefly 
with the ketones, ammino acids, and the sulphuric 
and nitric acids. 

Of the ketones, or ketosis, we are chiefly appre- 
hensive of the acetone, butyric acids, oxy and beta 
and diacetic acid. Chemically they are alcohols or 
hydrocarbons H-C-O-O-H. In the many and varied 
theories surrounding them, considerable confusion 
and speculation exists as to their production. To 
me, undoubtedly, faulty oxidative processes are often 
the basis. This, however. is probably only one of the 
many reasons for their prese~ce; avd I believe them 
to be produced in the body’s compensatory struggle, 
e. g., in all febrile states and infections and in star- 
vation, in which fats are withdrawn from the reserve 


’ tissues, or in diets in which the proper fat balance is 


not maintained. However, ketones are essential, and 
constant body products when properly balanced. 
Therefore, we are all violators of the eighteenth 
amendment, and constantly so. Volstead and his fol- 
lowers are, however, correct, for in excess, they are 
a source of danger, and even a serious menace to 
life’s processes. 

Of ammino acids or amminosis, their pathologic 
production occurs in infections and faulty protein 
diets and febrile processes. Also in the body’s com- 
pensatory reactions. Their exact role in anesthesia 
and toxic states while undoubtedly existing, is still 
somewhat obscure. In my opinion, the ammino acids 
have an important bearing upon body metabolism. 
They may act in a compensatory way, and often do as 
bases. Their proteolyt’c properties should be care- 
fully observed, and considered. Future research is 
necessary to separate these types. 

Of the sulphuric acid intoxication, Bunge has 
shown its production in the preverted catabolism of 
proteids. Its accumulation results from insufficient 
alkalies in the hody tissues and fluids to neutralize 
and aid in elimination. 

Nitric acid, also, in my opinion, is a product of 
preverted metabolism of amminosis, proteids, and 
proteins; and I believe they are present more fre- 
quently than is usually observed. Our failures in 
this respect are due to our lack of knowledge on this 

‘Mathews recognizes two kinds of oxidation oc- 
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curring within living matter: aerobic and anaerobic. 
Aerobic—from exposure to air, absorption from the 
lungs; anaerobic—produced by reduction of foods, 
or changes in body metabolism. Any interference 
with these most vital physiological processes may be 
attended with serious consequences to body metabol- 
ism. Oxygen free in the blood is in union with 
hemoglobin as oxyhemoglobin. Carbon dioxid and 
carbonic acid are end results, and may be waste pro- 
ducts of tissue change, and the metabolism of diges- 
tion, or of any oxidative process. 

VanNoorden holds that the organism has a ten- 
dency to maintain its own alkalinity, any reduction 
being fraught with serious consequences. I would 
add the presence of physiological compensatory 
powers of the body of which there are many and very 
vital, in the continuance of the threshold of safety, 
particularly in anesthesia, and these contribute large- 
ly to the assurance of proper metabolic interchanges. 
Now alkalies are principally lessened or withdrawn 
by two methods: First, the lessened ingestion of 
food containing alkalies; and, second, by the larger 
quantities of acids in the food, so that vanNoorden’s 
warnings are pertinent and suggestive when he says: 
“That there are numerous forms of manifestations 
of self-poisoning.” The acid forms are the gravest 
of all, as will be readily seen, the especial perversions 
of metabolism resulting in the excessive production 
of butyric acid, oxy and beta, diacetic acid and ace- 
tone, which so decisively cause danger in diabetes, 
etc., and complicate other diseases more or less seri- 
ously. 

THE CLINICAL PICTURE. 

We have now reviewed the normal physiology, and 
your attention has been directed to the recognized 
disturbing factors involved. Let us then briefly 
survey the clinical picture of symptoms present: Air 
hunger or sighing is a common sign or symptom. The 
skin is an infallible index. Almost any dry skin, if 
it is scaly, is a sure sign of acid distress. Of the dry 
furfuraceous type, you may consider this almost 
pathognomonic of ketosis. This is also a very common 
condition in senility. The leathery skin, hard, dry, 
and wrinkled, most usual in seniles, is due to malnu- 
trition of ketosis plus dehydration. Here one is 
tempted to hope more for future development in 
hydrocarbon therapy than Steinach promises in the 
self-appropriation of the organs of our Darwinian 
predecessars. 

Passing on to the mucosa, we have the red, glisten- 
ing of the amminosis group, or the tongue red and 


‘swollen. Of the ketones and amminos, the tongue 


clean, red, with papilla outstanding, is probably a 
combination of sulphuric and ketosis plus ammino 
acids. 

' Skin erythema is not uncommon, particularly in 
solar erythema, or sunburn. I would add that this 
can be prevented, as I have most frequently proven, 
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by the administration of alkalies before exposure, 
and limiting the intake of acid, and spicy foods, and 
condiments, and in “ye old days” the withdrawal of 
John Barleycorn before exposure. 

Diarrhea is a very common and often a distressing 
symptom of acidosis of the ketones and mineral 
types. It is frequently seen in senility and is quite 
common in children. 

Dehydration and edema of the tissues may also be 
present. Thirst is not an uncommon sign of the de- 
hydration of ketosis. Hunger is also frequently a 
symptom of ketosis. 

TREATMENT. 

As to the confusion present in the therapy of acid- 
osis: This is mainly due, frst, to our failure in the 
past to distinguish properly the various agents in- 
volved ; second, to our failure to adapt our treatment 
intelligently, treating a term in place of a definite 
state, e. g., the administration of alkalies, when there 
is a decided hydrocarbon or carbohydrate deficie:cy, 
or excess; or to reverse by attempting to modify de- 
ficient alkalies or bases with carbohydrates. I refer 
to the use of glucose and dextrose; or as often is the 
case, in the presence of both deficiencies, as to their 
normal balances requiri~g correction, any single ef- 
fort can only spell failure in many cases, and cause 
the chagrin we have suffered in the past, when one 
deficiency only has been recognized and treated. 

I have frequently alluded to compensatory body 
reaction. Let me suggest that the term compensatory 
is more suitable than VanSlyke’s definition—buffer 
bodies. While adverse to the quibbling or adding to 
nomenclature without good cause, I am sure that 
many of the indefinite reactions, or so called nature 
cures, are true chemical compensations, which, with 
further knowledge or cause and effect, will solve 
many of our present perplexities about compensatory 
body reaction. Further in ketosis particularly, this 
factor is of paramount importance, and when prop- 
erly considered will give us the success we all hope 
to achieve. 

How is this accomplished in ketosis? Chemically 
all bodies are theoretically built in chains or series. 
Assume each atom has its given bonds, which when 
completed gives us the molecule. Many are stable, 
and many unstable. The latter state aids us greatly, 
as the ammino acids and ketones are both of the un- 
stable variety, that is, their avidity for combination 
is greater than the more stable products. Here, I 
would call your attention to avidity versus affinity. 
While they are frequently the same, often like twins, 
they. have their own peculiarities. Now upon this 
factor we must build. While ketones are hydrocar- 
bons, chemically the administration of other hydro- 
carbons or carbohydrates—if they are readily dissoci- 
ated, or broken down in union—makes the resultant 
product harmless. This is precisely what we should 
endeavor to do, and this is what occurs when glucose 
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gives relief in acidosis. Its failure is where an alkali 
balance is the factor, with alkalies administered, 
when hydrocarbons are demanded by the tissues, and 
vice versa. 

The question arises, how may this be learned? To 
date no satisfactory tests or clinical signs or: symp- 
toms are available to determine these states accurate- 
ly. There are safe rules, however, which may be 
safely and surely applied. That is in all cases give 
freely of alkalies before the administration of anes- 


thesia. The probable role of alkalies, I have report- 


ed in a previous paper.* I would note that fear of 
alkalosi is a theoretical bugaboo that chemically sel- 
dom if ever occurs, and can never occur after anes- 
thesis. Now, I have pointed out alkalies’ role in the 
blood, its keeping in solution the albumins, etc., and 
its promoting the elimination of carbon dioxid, etc., 
a factor of prime importance in maintaining the bal- 
ance in anesthesia. 

Another rule is for some carbohydrate or hydro- 
carbon, such as glucose or dextrose, to be given pre- 
ceding, or immediately following, anesthesia for car- 
bohydrate and hydrocarbon deficiencies. 

Postoperative Murphy drip by enteroclysis of al- 
kali with glucose or, dextrose will prove far more 
efficacious than either method alone. Or Fischer’s 
solution with glucose intravenously for the more 
serious cases. 

It is not within the province of this paper to enter 
into all the phases of acidosis. Its occurrence, aside 
from anesthesia and its protein state, may be, how- 
ever, better understood if I note a few conditions 
produced thereby, such as ordinary headaches not 
due to eyestrain ; or cerebral lesions ; so-called bilious 
attacks without true pathology of gall bladder or 
liver; vague rheumatic, and other states; and often 
true rheumatism, solar erythema; often urticaria, 
emesis gravidarum, infantile states, etc. (Fatigue 
when present is usually a result of ketosis or other 
acids. This maintains even if due to violent exercise 
or labors). 

PREOPERATIVE CARE. 

As already noted, the administrations of alkalies 
before anesthesia. This I have practised, even sub- 
jecting my wife and myself to this precautionary pro- 
cedure. Avoid spicy foods, condiments and acids of 
all types increase the vegetable intake. Cream and 
fats may be given where the hepatic and intestinal 
functions are normal, otherwise avoid. Allow no ex- 
cess starches or sweets. Observe carefully the food 
intake before anesthesia, and where for physical, or 
other reasons, it has been scant, or improperly bal- 
anced, expect, and be prepared to meet, acidosis. 
Usual and customary care and toilet of all the enunc- 
tories. 

As to preoperative observations: Purgation fre- 


*Alcohol Acidemia. Samuel Stern, New York Medical 
Journal, May 16, 1914. 
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quently produces dehydration and withdrawal of re- 
serve bases and salts. Preoperative starvation in 
obesity and malnutrition frequently invite ketosis, 
and is to be shunned, if at all possible. 

For postoperative pneumonia give sodium citrate 
in ii dram doses, two to three hours, in aqua, ounces 
viii.* 

Observe your patient carefully. Obese individuals 
are prone to acidosis, principally of the ketosis type. 
In emaciated patients you are almost certain of ke- 
tosis as a complication. Nephritics are prone to 
aminosis plus ketosis; children are likely to have ke- 
tosis; all febrile states produce ketosis. Senility is 
likely to invite both ketosis and aminosis. 

I have briefly outlined the normal physiology, and 
its importance to the body economy. Any neglect 
of these fundamental body needs may cause difficul- 
ties, or even.disaster. I have called attention to the 
proper method of maintaining equilibrium, and have 
mentioned the essential physiologic elements neces- 
sary to maintain it. Any interference, and we leave 
the threshold of safety, and emerge into the valley of 
danger—even death. 

A New RemMepy—CHOLESTERINE CITRATE. 

This brings me to a consideration of a new remedy 
for acidosis, an organic compound—cholesterine ci- 
trate diniwthyl bengal, which is a compensatory 
agent. In cholesterine citrate dimethyl benzol 
C,,H,,(OHn) (H,On), we have a hydrocarbon rich 
in elements, unstable chemically only in so far as it 
will readily break down, and give up its molecules 
by the process of oxidation, hydrolysis compensation, 
or adaptation. The ketones are converted into aceto- 
ethers, acetic acid, methyl alcohol, carbonic acid, etc. 
The ammino acids, by reason of their long chain 
series into other compounds, are not so toxic, but are 
more ready for conversion into ureas. We are, 
therefore, at once eliminating the danger of acidosis, 
of whatever source or kind. 

As to its administration: It cannot be given 
through the mouth, owing to chemical changes, and 
the probability that the product would pass through 
without absorption. As an inunction through the 
skin, we have succeeded well in administrating our 
treatment. Our failures at first were due to its use 
as an ointment, merely applied to the surface. We 
have, therefore, been careful to instruct our patients 
in its proper use, which is always as an inunction. 
Any skin surface will answer, but we caution against 
any surface with hair, as the friction occasioned in its 
application causes discomfort. Have the skin surface 
dry; slight .friction preceding its application will 
hasten its absorption. If the cholesterine citrate is kept 
cool, its absorption is also hastened. It is a staple 
compound, and ordinary temperatures will not de- 
compose the product. As to the dose: dram i to iv 


*A Successful Treatment of Pneumonia. Samuel Stern, 
M.D., New York Medical Journal, April 21, 1917. 
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T. I. D. or B.D for mild cases; for severe cases, it 
should be applied every two or three hours. 

I have applied it in several varieities of cases of 
acidosis, from the coma of nephritis to the simple 
acetonemia group. In cases of pernicious nausea 
and vomiting in pregnancy, its results were startling 
to. the family, both as to the novel method of treat- 
ment, and the rapidity of its correction of the symp- 
toms, and the comfort obtained; and it was declared 
a miracle worker. In fact, that name for it has been 
suggested by many recipients of its benefits. 

The name sped has been selected for brevity from 
the first initials of a suggestive title: Solution of the 
Problems of Acidosis and Diabetes. 


CoNCLUSION. 

In conclusion I would add that no single factor or 
remedy will ever solve the problems of acidemia. My 
custom is to prevent or. to avoid if possible, even if I 
am unable to cure. Then I consider the various fac- 
tors involved, and institute the proper measures. 
You are cautioned again against depending upon any 
single agent in cause or effect. Let the anesthetist 
assume his proper post in surgery, not as one of the 


' attendants of the operating room. See your cases 


before operation, as. does the internist and surgeon, 
be consulted as to the possibilities postoperatively, 
yours is as grave a responsibility as theirs. Study 
your cases, follow them postoperatively and treat 
them intelligently. Then will the public cease its 
ridicule and puns—‘“‘The operation was a success but 
the patient died.” Remember anesthesia has made 


possible the surgical procedures of today. Surgery’s 


suecess has been built solely upon the development of 
anesthesia, without it one shudders at the suffering 
which would occur. Picture, if you will, the scene 
enacted in the clinic without your merciful presence 
and assistance. Surely, very little operating would 
be permitted or conceived without you. 

I am certain that acidosis contributes largely to 
our present surgical complications and failure. It is, 
therefore, fitting that the anesthetist should direct the 
postoperative phase. Then only can the surgeon and 
anesthetist appreciate their burden and more intelli- 
gently cooperate. 

Further researches have carried me into the realm 
of high blood pressure, and with the use of phenyl 
cholesterine citrate, I believe that. many of the dif- 
ficulties of handling this protean condition will be 
eliminated. 

2815 Paciric AvE. 
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OCTOBER EDITORIALS 1924 


ASSOCIATED ANESTHETISTS OF THE 
UNITED STATES AND CANADA 
REORGANIZATION PLANS 

During the Executive Session of the Congress of 
Anesthetists in Chicago, June 11, it was decided to 
enlarge the scope of the American Association of 
Anesthetists into a parent organization to take care 
of all-the interests of the specialty, along the follow- 
ing broad lines : 

Name.—This organization shall be known as the 
Associated Anesthetists of the United States and 
Canada, and shall be a Federation of the following 
Constituent Societies— 

Canadian Society of Anesthetists 

Eastern Society of Anesthetists 

Mid-Western Association of Anesthetists 
Southern Association of Anesthetists 

Pacific Coast Association of Anesthetists, and 
National Anesthesia Research Society. 


Purposes.—The purposes of the Associated Anes- 
thetists of the United States and Canada shall be to 
benefit suffering humanity by— 

1. Advancing the art of anesthesia and develop- 
ing anesthetists as specialists. 

2. Extending undergraduate and postgraduate in- 
struction in anesthesia. 

3. Perfecting hospital anesthesia service. 

4. Fostering scientific research. 

5. Publishing the Transactions of the several So- 
cieties as well as the Current Literature of Anes- 
thesia. 

6. Correlating the activities, meetings and pro- 
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grams of the Constituent Societies and holding Con- 
gresses of Anesthetists. 

7. Initiating and extending international relations 
in the specialty. 

Membership.—tThere shall be three (3) classes of 
members— 

A. Members: All members of the Constituent Re- 
gional Societies in good standing shall be members 
of the Associated Anesthetsits on payment of such 
further dues as may be required. 

B. Honorary Members: Members of the allied 
professions, who have.made conspicuous contribu- 
tions to the science and art of anesthesia, or have 
fostered the extension of the specialty, may be elec- 
ed Honorary Members. 

C. Fellows of the College of Anesthetists: If it is 
deemed advisable a College of Anesthetists shall be 
organized by a Special Committee appointed for this 
purpose, which shall be empowered to report on re- 
quirements for eligibility, dues, etc. 

Officers—The Officers of the Associated Anes- 
thetists shall be a President, President-Elect, First, 
Second and Third Vice-Presidents and Secretary 
General; as well as an Executive Committee consist- 
ing of the mentioned officers and one other repre- 
sentative of each Constituent Regional Society. 

There shall also be a House of Delegates composed 
of the mentioned Officers and Executive Committee ; 
as well as two accredited Delegates and Alternates 
of each Constituent Regional Society. Delegates and 
Alternates shall be elected or appointed by their re- 
spective Regional Societies. 

The House of Delegates shall meet annually dur- 
ing the Congress of Anesthetists and shall review the 
work of the Officers and Executive Committee and 
the Standing Councils and shall initiate policies for 
the coming year. The House of Delegates shall elect 
all officers of the organization and shall appoint all 
members of the Standing Councils. Regional So- 
cieties shall be equally represented among the Officers, 
Executive Committee and Standing Councils, and 
shall be privileged to submit nominations. 

Councils.—There shall be the following Standing 
Councils in the Associated Anesthetists— 

I. Advisory Council: This Council shall be com- 
posed of the President and Secretary of each of the 
Regional Societies and shall act as the Committee on 
Constitution and By-Laws, as well as the Committee 
on Correlated Activities, Meetings and Programs. 

II. Council on Teaching and Hospital Service: 
This Council shall be composed of two ‘members 
from each of the Regional Societies and shall be in 
charge of extending undergraduate and postgraduate 
instruction in anesthesia as well as perfecting hos- 
pital anesthesia service. 

It was also resolved that the Associated Anes- 
thetists of the United States and Canada, duly ap- 
preciative of the splendid cooperation and support 
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of the business Governors request that they be re- 
lieved of any further responsibiliy at the end of their 
term of office so that the further government and 
activities of the National Anesthesia Research So- 
ciety may be continued along strictly professional 
lines. 

Under this plan the National Anesthesia Research 
Society would become the Publication and Research 
Council of the Associated Anesthetists and would be 
in charge of the publication of the Official Journal, 
Directory, Year-Book, Charts, Monographs and such 
other publications as its finances would permit. It 
would also be responsible for fostering scientific re- 
search. For the future its Governors would be 
members of the Regional Societies, and its Honorary 
Officers members of the Research Council. 


The following Officers were elected to serve for 
the ensuing year:—President, E. A. Tyler, M.D., 
Philadelphia ; President-Elect, Wesley Bourne, M.D., 
Montreal; First Vice-President, Claudia Potter, 
M.D., Temple, Texas; Second Vice-President, R. F. 
Hastreiter, M.D., Los Angeles; Third Vice-Presi 
dent, C. C. McLean, M.D., Dayton, Ohio; Secretary 
General, F. H. McMechan, M. D., Avon Lake, Ohio; 
and Members of the Executive Commitiee, Samuel 
Johnston. M.D.. Toronto; John Morgan, M.D, 
Rochester. N Y; H. R. Carson. M.D., Phoenix. Ari- 
zona; Thos. J. Collier, M.D., Atlanta, Ga,; R. M. 
Waters,'M.D., Kansas City, Iowa. 


The following Presidents and Secretaries of the 
Regional Societies will serve ex-officio as members 
of the Advisory Council :—Walter Muir, M.D., Hal- 
ifax, N. S.; Harry J. Shields, M.D., Toronto; F. L. 
Richardson, M.D., Boston; Chas. J. Wells, M.D., 
Syracuse, N. Y.; R. S. Adams, M.D., San Antonio, 
Texas; Morris H. Clark, M.D., Kansas City, Mo.; 
Olin Rogers, M.D., Knoxville, Tenn.; Wm. H. Long, 
M.D., Louisville, Ky.; Caroline jB. Palmer, M.D., 
San Francisco, and Eleanor Seymour, M.D., Los 
Angeles. 


The Advisory Council was instructed to report at 
the next Congress of Anesthetists on a Constitution 
and By-Laws for adoption at that time. 


The following members of the Regional Societies 
were elected to serve on the Council on Teaching and 
Hospital Service during the coming year :—Isabella 
C. Herb, M.D., Chicago; B. H. Harms, D.D.S., 
Omaha; Ansel M. Caine, M.D., New Orleans; Cline 
N. Chipman, M.D., Washington, D. C.; Theo. D. 
Casto, D.D.S., Philadelphia; Chas. H. Sanford, 
M.D., New York; Wm. Webster, M.D., Winnipeg; 
W. Easson Brown, M.D., Toronto; Mary E. Bots- 
ford, M.D., San Francisco, and W. A. Millington, 
M.D., Seattle, Wash. 

The National Anesthesia Research Society was re- 
quested by the Associated Anesthetists to place its 
further activities during the coming year in charge of 
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those professional Governors who are members of 
the Regional Societies. 

These Governors were further requested to report 
in full to what extent the National Anesthesia Re- 
search Society, within the possibilities of its financial 
resources, could extend publication and research ac- 
tivities in behalf of the Associated Anesthetists. 

The Fourth Annual Congress of Anesthetists will 
be held in Atlantic City during A. M. A. Week, 1925. 
In the meantime the Officers, Executive Committee 
and Standing Councils of the Associated Anesthetists 
will be doing their utmost to perfect these reorgani- 
zation plans for the benefit of each anesthetist individ- 
ually and in behalf of the specialty as a whole. Those 
vitally interested are requested to give all concerned 
the benefit of their advice and counsel. 


Book Reviews 


Anesthesia for Nurses, By Cot. WM. WEBSTER, D.S.O., 
C.M., M.D., Professor of Anesthesiology, University 
of Manitoba Medical School Illustrated. Tue C. V. 
Mossy Co., St. Louis, publishers, 1924. 

As all authors and good anesthetists should, Col. Webster 
has dedicated one of his books, the present volume, to his 
wife. Its object is to present to the nurse, in concise fourm, 
the essentials of anesthesia from the nursing standpoint; in 
order that she may have a sufficient knowledge of those anes- 
thetics in ordinary use to understand somewhat of their 
application, the difficulties and dangers that may beset the 
path of those administering these powerful drugs and the 
methods of combating these difficulties. 

Col. Webster believes that the nurse should familiarize 
herself with everything that pertains to the preparation— 
both physical and mental—of the patients before operation, 
and to all that conduces to their well-being afterwards. Dur- 
ing the period devoted more particularly to the care of sur- 
gical patients and to operating room training, Col. Webster 
hopes that his book will be found of greatest use; its perusal 
assisting in the ready acquirement of knowledge by the ex- 
planation of, and reason given for the various steps taken. 

With the method of handling and the safety of the patient 
under anesthesia well considered and the needs of the surgeon 
and anesthetist for the particular operation and type of pa- 
tient in hand already known, the informed nurse has a de- 
cided advantage over the one who appears for the first time 
in an operating room ignorant of the services which are 
likely to be required of her. 

Enough of the technic of the simpler methods of anes- 
thesia is explained to meet the needs for emergency anes- 
thesia when occasion arises. Any nurse ambitious to take 
up anesthetics is forcibly advised to qualify in medicine. 


BOOK REVIEWS—SOCIETY PROCEEDINGS 


Society Proceedings 


ASSOCIATED ANESTHETISTS OF THE 
UNITED STATES AND CANADA 
1924—FALL MEETINGS—1924 


EASTERN SOCIETY OF ANESTHETISTS—FIRST 
ANNUAL MEETING, NEW YORK CITY, 
OCTOBER 20-24 — HOTEL MC ALPIN 
(Clinical Congress of Surgeons Week) 

Joint Guest Session with 
THE AMERICAN SOCIETY OF REGIONAL 

ANESTHESIA. 
The Eastern Society of Anesthetists will meet during 
Clinical Congress of Surgeons Week in New York City, 
at the Hotel McAlpin, October 20-24, for its First An- 
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nual Scientific Sessions and Clinics. Morning sessions 
will be devoted to Anesthesia Clinics at various hospitals 
to be announced, under the auspices of New York Anes- 
thetists. The Scientific Program will be presented dur- 
ing the Afternoon and Evening Sessions. Some inter- 
esting Laboratory Demonstrations will be made available 
through the courtesy of Drs. J. T. Gwathmey, Hooper, 
and their co-workers. 

The following may be mentioned among the papers 
and speakers already scheduled for the program: 

GENERAL CONSIDERATIONS. 
The Position of the Anesthetist, (President’s Address). 
F. L. Richardson, M.D., Boston. 

Problems in Anesthesia that Confront the Navy and 
Army and Present Plans for their Solution. 

Lt. Com. Geo. F. Cottle, M.C., Brooklyn Naval 
Hospital (Army Representative Pending). 

Anesthesia from the Hospital Viewpoint. 

Simon D. Ehrlich, M.D., Brooklyn, N. Y. 
ScopoLAMIN-APOMORPHIA AMNESIA. 

Scopolamin-Apomorphia Amnesia ‘in Psychiatry. 

P. R. Vessie, M.D., Gowanda, N. Y. 

Scopolamin-Apomorphia Amnesia in Obstetrics. 

H. H. Johnson, M.D., Hampton, Iowa. 

Scopolamin-Apomorphia Amnesia in Criminology. 

R, E. House, M.D., Ferris, Texas. 
RESEARCH SESSION. 
Further Investigations of a Newer Theory of Anesthesia. 
Everett A. Tyler, M.D., Philadelphia. 

Some Technicalities of Research Dealing With the Puri- 
fication of Ether and the Introduction of Pure 
Ethylene into the Anesthetic Field in 1917. 

James Cotton, M.D., Toronto. 

Further Studies in the Pharmacological Effects of Ether 
Impurities. 

Walter L, Mendenhall, M.D., Boston. Discus- 
sion: Allan Winter Rowe, Ph.D., Boston. 

The Purification of Nitrous Oxid by Reduction With 
Finely Divided Metals. 

M. B. Cheney, B.Ch., and Arthur Michalske, 
B.Ch., Cleveland. Discussion (illustrated): 
F, H. McMechan, M.D., Avon Lake, O. 
REGIONAL ANESTHESIA, 

Through the courtesy of Dr. Gaston Labat, President, 
The American Society of Regional Anesthesia has 
scheduled its regular meeting to coincide with that of the 
Clinical Congress and the Eastern Society of Anes- 
thetists. It will cooperate in a Joint Guest Session on 
this developing phase of the specialty, Wednesday after- 
noon, October 22. 


Anesthesia, The Predominant Element in Surgery, 
(President’s Address), 
Gaston Labat, M.D., New York City. 
Regional Anesthesia in Gynecology. 
Henry C. Falk, M.D., New York City. 
Local Anesthesia in the Surgery of the Abdomen. 
Chas. F, Nassau, M.D., Philadelphia. 
Regional Anesthesia, (Selected Title). 
John W. Stephenson, M.D., Ashland, Ky. 
Local Anesthesia in the Surgery of the Neck. 
H. L. Foss, M.D., Danville, Pa. 
NEWER ANESTHETICS AND METHODs. 
Acetylene-Oxygen Anesthesia. 
epi: and J. D. Goldman, D.D.S., New York 
ity. 
Ethylene Anesthesia and Preliminary Medication (illus- 
trated), 
James T. Gwathmey, M.D., New York City. 
A Report of 15,000 Anesthesias with P. C. Ether. 
A. F. Erdmann, M.D., Brooklyn. | 
A. Method of Anesthesia for Operations on the Head 
and Neck. 
T. D. Buchanan, M.D., New York City. 
Nitrous Oxid-Oxygen Anesthesia in the Surgery of the 
Specialties. 
J. Wade Elphinston, M.D., Pittsburgh. 
The Use of Nitrous Oxid-Oxygen in Obstetrics. 
Paul Appleton, M.D., Providence, R. I. 
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ANESTHESIA IN ORAL SuRGERY AND DENTISTRY. 
Use and’ Abuse of Anesthetics in Dentistry. 
Stephen Palmer, D.D.S., Poughkeepsie, N. Y. 
Ethylene-Oxygen Anesthesia in Dentistry. 
M. Ecker, D.D.S., New York City. 
Regional Anesthesia of the Maxilla and the Mandible. 
Mandel Nevin, D.D.S., Brooklyn. 
CoMPLICATING AND SAFETY-First Factors. 
The Tubercular Patient as a Surgical Risk. 
O. O. Ashworth, M.D., Richmond, Va. 
Anesthesia tor the Goiter Patient, 
C. k. Denman, M.D., Ithacd, N. Y. Discussion: 
Lincoln F. Sise, M.D., Boston, 
The Effects of Preoperative Digitalization in Obviating 
Postoperative Complications. 
S. H. Geist, M.D., and M. A. Golberger, M.D., 
New York City. 
Blood Chemistry and Kidney Function in Relation to 
Genito-Urinary Surgery. 
Maurice Meltzer, M.D., New York City. 
Blood Pressure Guides-and Safeguards in Anesthesia: With 
Special Reference to the Energy Index. 
John H. Kvans, M.D., Buttalo. ; 
The Scope and Limitations of Rebreathing in Anesthesia. 
MeKesson, M.D., Toledo, O. 
The Influence of General Anesthesia on Respiration. 
A. H. Miller, M.D., Providence, R. I. 
FurTHER DETAILS. 
’ All anesthetists in the eastern area are cordially invited 
to join the Kastern Society of Anesthetists and are urged 
to. attend this. meeting. Anesthetists of the other Regional 
Societies will be most welcome. As so many surgeons will 
be in attendance at the Clinical Congress, the Eastern meet- 
ing, will. be a most convenient and auspicious time for anes- 
thetists to be away from their work and secure the latest 
iniormation and advances in their specialty. 

The New York Society of Anesthetists has asked for the 
privilege of presenting the Eastern Society of Anesthetists 
with its Historic Gavel. This will be presented by Dr. 
Robert B. Hammond, President, of White Plains, N. Y. 
‘The Annual Dinner at the Hotel McAlpin will be one of the 
social features of the meeting; and Mrs. R. B. Hammond, 
as Chairman of the Local Committee, will be in charge of 
the entertainment of the Visiting Ladies. 

REDUCED F aREs. 

Reduced fares have been granted for the meeting on the 
old style convention certificate plan. Secure this convention 
certificate from your local agent at the time of purchasing 
your full fare ticket te New York. These certificates will be 
vised at Clinical Congress Headquarters (Waldorf Astoria) 
and on presentation will entitle purchased to buy the return 
trip ticket by the same route at one-half the regular one way 
fare, with the following limitation dates. In the Eastern, 
Central and Southern States and Eastern Provinces of 
Canada—October 16 to 22, with return limit of October 
30; in the Southwestern and some Western States—October 
I5 to 21, with a return limit of October 31; in tar Western 
States and Provinces of Canada—October 13 to 20, with re- 
turn limit of November 1. 

Make your reservations at the Hotel McAlpin at once to 
avoid disappointment. For further information and mem- 
bership kindly get in touch with 

Chas. J. Wells, M.D., Secretary, 
1932 S. Salina St., Syracuse, N. Y., or 
F. H. McMechan, M.D., Secretary General, 
Lake Shore Road, Avon Lake, Ohio. 


SOUTHERN ASSOCIATION OF ANESTHETISTS— 
THIRD ANNUAL MEETING, NEW ORLEANS, 
NOVEMBER 24-27, ST. CHARLES HOTEL. 


. The Southern Association of Anesthetists will hold its 
Third Annual meeting in New Orleans, November 24-27, 
at the St. Charles Hotel during the week of the Southern 
_Medical Association. The program is still in its prelimi- 
nary stages, but the following acceptances and details may 
be anno at this time :— 

President’s Address—Subject to be Announced. 

Olin: Rogers, M.D., Knoxville, Tenn. 


SOCIETY PROCEEDINGS 


Octoser, 1924 


CoMPLICATING AND SAFETY-First Factors In ANESTHESIA, 
Preoperative Surgical Preparation. 
T. G. Orr, M.D., Kansas. City, Mo. 
Handling Goiter Risks. 
FE. O. Rushing, M.D., Dallas, Texas. 
Anesthesia in Cardiac Diseases and Its Complications. 
E. Schisler, M.D., St. Louis, Mo. 
Fortifying the Diabetic for Imperative Surgery. 
Virgil E. Simpson. M.D., Louisville, Ky. 
Extremes of Age as Surgical Risks. 
E. J. Brown, M.D., Stanford, Ky. 
The Pulse as a Guide to Anesthesia. 
Garrett Hogg, M.D., Springfield, Mo. 
Pituitrin in Abdominal Surgery. 
J. C. Pate, M.D., Macon, Ga. 
Intravenous Use of Caffein—The Best Stimulant. 
W. W. Duke, M.D., Kansas City, Mo. 
Newer ANESTHETICS AND METHobps. 
The Comparative Value of Propylene and Other Hydrocar- 
bon Gases as‘ Anesthetics. 
Prof. J. T. Halsey, New Orleans. 
Ethylene-Oxygen Anesthesia in Relation to Metabolic Reac- 
tions and Operative Risk. 
E, E. Allgeyer, M.D., New Orleans. 
Nitrous Oxid-Oxygen Anesthesia for General Surgery. 
i Addison G. Brenizer, M.D., Charlotte, N. C. 
General vs. Local Anesthesia for Tonsil Operations. 
Frank D. Boyd, M.D., Fort Worth, Texas. 
Scopolamin-Morphin Semi-Narcosis. 
O. H. Schwarz, M.D., and O. S. Krebs, M. D., St, 
Louis, Mo. 
Synergistic Analgesia, 
' G, T. Tyler, Jr., M.D., Greenville, S. C. 
LocaL AND REGIONAL ANESTHESIA. 
Local Anesthesia for Abdominal Surgery. 
L. W. Grove, M.D., Atlanta, Ga. 
Local Anesthesia in Kidney Surgery. 
C. W. Allen, M.D., New Orleans. 
Caudal and Sacral Block: Anesthesia. 
Nolie Mumey, M.D., and David Elliott, M.D., 
Louisville. 
Local Anesthesia for Mastoid Operations. 
T. A. Dixon, M.D., Houston, Texas. 
Local Anesthesia in Neurological Surgery. 
Chas. E. Dowman, M.D., Atlanta, Ga. 
Local Anesthesia for Cesarean Section. 
W. E. Mowery, M.D., Salinas, Kansas. 
Sacral Anesthesia in Obs*etrics. 
S. P. Oldham, .4.D., Owensboro, Ky. 


FurTHER DETAILS. 


All anesthetists in the 14 Southern States of the Southern 
Medical Association and regional territory of the As- 
sociated Anesthetists are urged to attend this meeting and 
to. join the Southern Association of Anesthetists. As so 
many papers of the program are of exceptional interest to 
those who operate, anesthetists are urged to invite their sur- 
geons, obstetricians and specialists to take part in the sev- 
eral sessions. Members of the other Regional Societies of 
Anesthetists will be cordially welcomed. 


All those attending will have the benefit of reduced fares 
through the courtesy of the Southern Railways and the 
Southern Medical Association. A large attendance is ex- 
pected, so it will be advisable for you to make your reserva- 
tions at the St. Charles Hotel at once. 

The usual Annual Dinner will be held, and the Visiting 
Ladies will be especially entertained not only by a Local 
Committee of the Southern Anesthetists but also by the En- 
tertainment Committee of the Southern Medical Association. 

Aside from the papers of the Scientific Sessions, there will 
be Laboratory Demonstrations at Tulane University through 
the courtesy of Prof. J. T. Halsey, as well as Anesthesia 
Clinics at Touro. Infirmary and the Hotel Dieu with the 
cooperation of New Orleans Anesthetists. 

For further information and membership kindly get in 
touch with 
Wm. Hamilton Long, M.D., Secretary, 
1911 Duker Ave., Louisville, Ky. 
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ANESTHETIC AGENT AND Most SuitasBtE Metuop or Ap- 
MINISTRATION, CuHorce or. L. R. Allen, Colorado 
Springs. Colorado Medicine, June, 1924. 

ANESTHESIA IN CEREBRAL Cases, MeTHoDs oF CONTROL OF. 
W. Eason Brown, Toronto, Canada. Current Researches 
in Anesthesia and Analgesia, August, 1924. 

ANESTHESIA IN CHILDREN, COLOGNE AS AN AID IN INDUCING. 
Dreesman. Zentralblatt fiir Chirurgie, July 19, 1924. 

ANESTHETICS, CONCERNING THE EFFECTS OF ON THE Bopy 
TEMPCRATURE AND Bioop aT ENvVIRON- 
MENTAL ConpiTions. H. J. Barbour, Louisville, and 
Wesley Bourne, Montreal. Current Researches in Anes- 
thesia and Analgesia, Current Researches in Anesthesia 
and Analgesia, June and August, 1924. 

ANESTHESIA, GENERAL, IN DENTAL SurcerRy. Gilbert Brown. 
The Australian Journal of Dentistry, June 1, 1924. 
ANESTHESIA, MopeRN IN. S. R. Wilson. 

British Journa] of Anesthesia, April, 1924. 

ANESTHESIA, EXPERIENCES WitH. E. Martin. Revue Med- 
icale de la Suisse Romande, April, 1924. 

ANESTHESIA, GENERAL, IN ExopHTHALMIC Gorter. F. L. 
Davies. Medical Journal of Australia, March 22, 1924. 

ANESTETIC, CHOICE OF, IN GYNECOLOGIC OPERATIONS. Pey- 
ser. Archiv fiir Gynakologie, July 1, 1924. 

ANESTHESIA AND ITS ACTION ON INSULIN. Maurice and 
Aubertin. Comptes Rendus de la Society de Biologie, 
June 13, 1924. 

ANESTHESIA AT THE Mayo Ciinic. Wm. R. Meeker, Roch- 
ester, Minn. British Journal of Anesthesia, July, 1924. 

ANESTHESIA, PRESENT Position or. H. P. Fairlie. Glas- 
gow Medical Journal, June, 1924. 

ANESTHESIA, THE IMPORTANCE OF TEACHING THE SIGNs, 
SYMPTOMS AND PHENOMENA OF, TO MEDICAL AND 
DentaL Stuvents. J. G. Poe, Dallas, Texas. Ameri- 
can Journal of Surgery, Anesthesia Supplement, July, 
1924. 

ANESTHESIA, THE PROBLEM OF GRADUATE AND UNDERGRADU- 
ATE TEACHING IN. P. G. Puterbaugh, Chicago. Cur- 
rent Researches in Anesthesia and Analgesia, August, 
1924. 

APPARATUS—ANESTHESIA CHAMBER FOR LARGE ANIMALS. 
M. Joannides. Minneapolis. Journal of Laboratory and 
Clinical Medicine, June, 1924. 

Aprsratus—New AwnestHeTic Masx. G. Dunderdale. 
Medical Journal of South Africa, March, 1924. 

APPARATUS FOR SUPPORTING THE JAW Durinc ANESTHESIA. 
E. H. P. Cave. Lancet, May 31. 1924. 


APPARATUS—INDICATIONS FOR SUSPENSION LARYNGOSCOPY. | 


R. H. T. Mann, Texarkana. Arkansas Medical Society 
Journal, August, 1924. 

Broop oF AcrDosIs IN ANES- 
THESIA. R. L. Stehle and Wesley Bourne, Montreal. 
Journal of Biological Chemistry, May, 1924. 

CHEMISTRY—HypoGLycEMIA AND Acrposis. F. B. 
Talbot, E..B. Shaw and Margaret E. Moriarty, Boston. 
Journal American Medical Association, July 12, 1924. 

Bioop THRESHOLD. 
E. Aubel and R. Targowla. Comptes Rendus de la So- 
ciete de Biologie, May 16, 1024. 

Bioop Cremistry—Aciw-Basz Eourmiprrum Drasetic 
Coma. A. V. Bee’, H_ Field, Jr., and G. S. Adair, Bos- 
ton Journal of Metabolic Research, July-August, 1923 


Broop Cuemistry—Acip-ALKALI BALANCE AT HicH ALTI- 


tupes. P. Gyorgy. Schweizerische medizinische Woch- 
enschrift, May 1. 1924. ; 

Broop CHEMISTRY—VARIATIONS IN Acip-BAsE BALANCE OF 
tn Disease. V. C. Myers and L. E. Booher, New 
York City. Journal of Biological Chemistry, April, 

Bioop CHEMISTRY—TETANY AND THE -Acip-ALKALI BAL- 
ance. G. Lindberg. Hygeia, April 30, .1924. 

Broop CremistRY—CLINICAL NDITIONS OF ALKALOSIS. 
L, Kast, V. C. Myers and H.,W...Schmitz, New York 
City. Journal American Medical Assqciation, June 7, 
1924. 


QUARTERLY INDEX 


Anesthesia Supplement 125 
Américan Journal of Surgery 


Bioop CHEMISTRY—ALKALOSIS AS A CLINICAL ConpITION. 
Editorial. Journal American Medical Association, Au- 
gust 23, 1924. 

Bioop CHEMISTRY—TETANY AND ALKALosis. O. Tezner. 
Monatsschrift fiir Kinderheilkunde, May, 1924. 

Broop CHEMISTRY—RATE OF ELIMINATION oF INORGANIC 
SALTS FROM Bioop Stream. O. Barkus, Trudeau, N. 
Y. American Journal of Physiology, June, 1924. 

Bioop CHEMISTRY—RATE OF URINE ExcreTION AS AFFECTED 
By CaAFFEIN. H. Bourquin, Vermilion, S. D. American 
Journal of Physiology, June, 1924. 

Bioop CHEMISTRY—1HE MECHANISM OF REGULATING NEv- 
TRALITY IN Aciposis. J. Norvig and E. J. Larsen. Hos- 
pitalstidende, May 14, 1924. 

Bioop CHEMISTRY—EXCRETION OF PHospHoric Acip Dur- 
inc ANESTHESIA. Wesley Bourne and R. L. Stehle, 
Montreal. Journal American Medical Association, July 
12, 1924. 

Durinc Precnancy. H. J. Stander, Bal- 
timore. Johns Hopkins Hospital Bulletin, May, 1924. 

Bioop CHEMISTRY—GAS AND ELECTROLYTE IN 
Bioop. VI. Aci Propertirs oF RepucED AND Oxy- 
GENATED Hemoctosin. A. B. Hastings, D. D. Van 
Slyke, J. M. Neill, M. Heidelberger and C. R. Harring- 
ton, New York City. Journal of Biological Chemistry, 
May, 10924. 

Bioop CHEMISTRY—DIFFERENTIATION BETWEEN QUICK AND 
Deap. G. W. Crile, Cleveland. Illinois Medical Jour- 
nal, May, 1924. 

Bioop AND CrrcuLATION, Errects oF TEMPERATURE ON. J. 
Meakins. Canadian Medical Association Journal, June, 
1924. 

Shinde PressurRE AND S1zE oF Cat’s Heart, Errect or AMYL 
NITRATE, BLEEDING AND EPINEPHRIN ON. B. Gordon 
and G. Wells, Boston. Archives of Internal Medicine, 
June, 10924. 

Bioop Pressure, Errect oF MetHyt GuANIDIN on. R. H. 
Major and W. Stenhenson, Kansas City, Kansas. Johns 
Hopkins Hospital Bulletin, Mav and June, 1924. 

Bioop Pressurt — CrrnicAL Types oF Hypotension. 
Alfred Friedlander, Cincinnati. Journal’American Med- 
ical Association. July 19, 1924. 

Bioop Pressure, VARIATIONS IN Durtnc LAPAROTOMIES. 
R. Simon and R. Fontaine. Comptes Rendus de la So- 
cietv de Boliogie, June 27, 1024. 

Bzoon PressuRE—CIRCULATION, RESULTS OF OPERATIONS ON. 
E. I. McKesson, Toledo, O. British Journal of Anes- 
thesia, April, 1024. 

Bioop Pressure Fottow1nc REDUCTION OF RENAL Sup- 
STANCE: SIMULTANEOUS CHANGES IN CHEMISs- 
TRY AND Bioop Votume. J. R. Cash. Baltimore. Johns 
Honkins Hospital Bulletin. Tune, 1924. 

Bioop PressurE AND Tissue. Editorial. Journal] 
American Medical Association, June 28, 1924. 

Bioop SEDIMENTATION TEST AS. AN AID IN THE DIAGNOSIS 
oF SURGICAL INFECTIONS AND Its VARIATIONS UNDFR 
Anestursta. Bernhard Friedlaender. Detroit, Mich, 
Current Researches in Anesthesia and Analgesia, August. 
1924. 

Bioon Stupirs—Actiox or Luncs on Broop Sucar. H. 
Roger. Comptes Rendus de la Societe de Biologie. 
Mav 16, 1924. 

Bioop Fixation oF Oxvycen. Guil- 
laume-and Todel. Comptes Rendus de la Societe de 
Biologie, Mav 23. 1924. . 

Bioop Stunpres—Function or HeMocLoBIN IN THE Bopy. 
A. V. Hill Lancet. May 17, 1024. 

Broon Strupres—CHANGES “IN Oxvorn SATURATION. PEr- 
CENTAGE AND Oxvoen Capacity as Ar- 
FFCTFD BY INSULIN. 7. D. Olmsted and A. C. Tavlor. 
Toronto. Canada. Ameficar Journal of Phvsiology. 
June, 1924. 

Broop RELATIONS oF OxvcGEY 
and Base ComBINING Properties oF 
Stadie and K. A. Martin. New Haven, Conn. Journal 
of Biological Chemistry, Mav. 1924. 

Bioon Strupres—Btoop ConcenTRaTION AND Bonv Tem- 
PERATURE IN ANESTHESIA. Wesley Bourne, Montreal. 
British Journal of Anesthesia, July, 1924. 
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Bioop Stupres—Errects oF ANESTHETICS ON CATALASE 
CoNTENT AND OxyGEN CONSUMPTION OF UNICELLULAR 
Orcanisms. W. E. Burge, Urbana. American Journal 
of Physiology, July, 1924. 

Bioop Stupres—OxyYGEN STARVATION IN Pneumonia. C. 
Lundsgaard. Ugeskrift for Laeger, July 10, 1924. 
Bioop Stupres—Errect oF EtHer AppED IN VITRO ON CarR- 
BoN Diox1p AND CHLORID DISTRIBUTION BETWEEN CELLS 
AND Serums. J. H. Austin and H. C. Gram, Philadel- 

phia. Journal of Biological Chemistry, April, 1924. 

Bioop REACTION TO HEMoR- 
RHAGE. J. A. E. Eyster and W. S. Middleton, Madison 
Wis. American Journal of Physiology, May, 1924. 

Bioop VotumMe Recuration. A. Chanutin, A. H. Smith 
and L. B. Mendel, New Haven, Conn. American Jour- 
nal of Physiology, May, 1924. 

Capron Dioxip TREATMENT IN Acute ALconoLic INTOXICA- 
tion. F. T. Hunter and S. G. Mudd. Boston Medical 
and Surgical Journal, June 5, 1924. 

CyLcROFORM AND Mutuat Action or. E. 
Bardier and A. Stillmunkes. Comptes Rendus de la 
Society de Biologie, June 27, 1924. 

CHLOROFORM AND REGIONAL ANESTHESIA. C. A. Thelander. 
Medical Journal of Australia, May 24, 1924. 

DEATHS—MorTALITY IN THE SURGICAL DISEASES OF CHIL- 
pREN. G. D. Cutler. Boston Medical and Surgical 
Journal, August 21, 1924. 

DeATHs—BiopHysicAL LAw Governinc SureicaL Mor- 
TaLity. G. W. Crile, Cleveland. Surgery, Gynecology 
and Obstetrics, April, 1924. 

Fruer, Etayt, Stuptes on Apsorption, DIstTRIBUTION AND 


ELIMINATION oF. I. Amount oF EtHer ABSORBED IN: 


RELATION TO CONCENTRATION INHALED AND Its Fate 
IN THE Bopy. II. ANALYsIs oF MECHANISM OF ABSORP- 
TION AND ELIMINATION oF Etnyt EtnHer. III. Re- 
LATION OF CONCENTRATION OF ETHER IN CENTRAL NER- 
vous SYSTEM TO CONCENTRATION IN ARTERIAL BLOoopD 
AND Burrer AcTION oF Bopy. IV. ANESTHETIC TEN- 
SION OF ETHER AND PHysIoOLoGiC RESPONSE To VARIOUS 
ConceENTRATIONS. V. IMPoRTANCE OF VOLUME OF 
BREATHING DurinGc INDUCTION AND TERMINATION OF 
ANesTHESIA. H. W. Haggard, New Haven, 
Conn. Journal of Biological Chemistry, April, 1924. 

EtHEerR IN THE Bopy, Benavior or. Editorial. Journal 
American Medical Association, August 2, 1924. 

ANESTESIA, INTRATRACHEAL Metuop or. R: E. 
Weaver. Medical Journal of Australia, May 24. 1924. 

Erner-Or Corontc ANESTHESIA—COMPLICATIONS OF ANES- 
THESIA BY THE Rectum. E. von Zalka. Archive fiir 
klinische Chirurgie, May 10, 1924. 

Erner-Or Coronic SyNerGistic ANALGESIA AS EMPLOYED 

_T™N THE First 1000 Cases Asout THE HEAD AND NECK. 
Francis L. Lederer, Chicago. American Journal] of Sur- 
gery, Anesthesia Supplement, July. 1924. 

EtHer AND Etnyt Curorm. A. P. Murphy. Medical 
Tournal of Australia, May 24, 1024. 

Etxvt Crrorm ANESTHESIA FOR SHORT OPERATIONS ON 
Cuitvren. O.S. Thompson. Lancet, July 12, 1924. 
as A GenerAL ANESTHETIC IN DENTAL 
Surcrery. Harvey Hilliard, British Dental Journal, 

February 1, 1924. 

Etrv_ene ANFSTHESIA. Editorial. Minnesota Medicine, 
August, 1924. 

ETHYLENE AS AN ANESTHETIC, THE COMPARATIVE VALUE 
ar Tohn S. Lundy. Rochester. Minn. Journal American 
Medical Association, August 2. 1924. 

ETHYLENE ANESTHESIA—AN IMPROVEMENT But Not Prr- 
FEcTION. Ansel M. Caine. New Orleans. Current Re- 
searches in Anesthesia and Analgesia, June, 1024. 

Etnviene ANESTHESIA Experrences S. 
Griffith Davis. Baltimore. Md. American Journal of 
Surgery. Anesthesia Sunnlement, Julv, 1924. 

ANESTHFSIA: Report on Ust or AT ANCKER 
Hosprrat. J. R. Aurelius, St. Paul, Minn. Minnesota 
Medicine. August, 1924. 

ETHYLENE FoR GENERAL ANESTHESIA, Use or. C. W. Moots, 
Toledo. 9. U. S. Naval Medical Bulletin. April. 1924. 

Mixtures, Exprosrsmiry or. W. Easson Brown, 

Toronto. Canada, Current Researches in Anesthesia and 

Analgesia, June, 1924. 
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AwnestHesIA. A. B. Luckhardt and 
Dean Lewis. Sei-I-Kwai Medical Journal, April, 1924. 
EtTHYLENE-OXYGEN ANESTHESIA IN OBSTETRICS AND GyNE- 
cococy. N. S. Heaney, Chicago. Surgery, Gynecology 
and Obstetrics, May, 1924. 
ETHYLENE-OXYGEN ANESTHESIA IN DENTISTRY, CLINICAL 
adhered WitH. John F. Christiansen, Chicago. 
ental Cosmos, March, 1924. 

ExoronTia, SurGIcAL, Trips IN ANESTHESIA AND. Herman 
Ausubel, Brooklyn, N. Y. The Dental Digest, May, 
June, July and August, 1924. 

ExopontT1A: SoME oF Its ProBLEMS FROM THE STANDPOINT 
OF THE GENERAL PrRAcTITIONER. T. C. Bonney, Aber- 
deen, S. D. The Dental Cosmos, August, 1924. 

HistoricAL—JosEpH, First Baron Lister, PAuL Bert, AND 
THE Dostmetric MetHop oF ADMINISTERING CHLORO- 
rorm. D. W. Buxton. British Journal of Anesthesia, 
July, 1924. 

HistoricAaL—Snow’s Work on CutororormM. D. W. Bux- 
ton. British Journal of Anesthesia, April, 1924. 

History AND ProGcress OF ANESTHESIA IN CALIFORNIA. R. 
F. Hastreiter, Los Angeles. California and Western 
Medicine, July, 1924. 

Locat AnestTHESIA. C. A. Ingrahan. U. S. Naval Medical 
Bulletin, April, 1924. 

LocaL ANESTHETICS, THE AMERICAN RESEARCH ON THE 
Toxic Errects or. L. Cheinisse. Presse Medicale, 
May 17, 1924. 

Locat ANESTHESIA, Untowarp Errects or. Editorial. 
International Journal of Medicine and Surgery. July, 
1924. 

Loca, ANESTHESIA—EFFECTS OF Viscous Drucs on CocaAIN 
AnesTHEIA. H. Graf. Schweizerische medizinische 
Wochenschrift, May 29, 1924. 

Locat ANETHESIA—SYNTHESIS OF CocaIn. H. Willstatter. 
Miinchener medizinische Wochenschrift, June 27, 1924. 

Loca, AnEsTHESIA: Cases. E. S. Allen, Louisville. Ken- 
tucky Medical Journal, May, 1924. 

Loca ANESTHESIA, EvALUATION oF. Urban Maes. New 
Orleans Medical and Surgical Journal, May, 1924. 
“LocaL” ANESTHESIA SPELLS OpporTUNITY FOR THE GEN- 
ERAL PuysiciAN. Evan O’Neill, Kane, Kane, Pa. 

American Physician, June, 1924. 

Locat ANESTHESIA IN Awno-Recrat Diseases. N. W. 
Baird Atlanta. Georgia Medical Association Journal, 
May, 1924. 

Locat ANESTHESIA—A METHOD oF OBTAINING ANTERIOR 
SYMPATHETIC ANESTHESIA IN ABDOMINAL SURGERY. 
R. E. Farr, Minneapolis. Journal American Medical 
Association, August 9, 1924. 

Loca, ANESTHESIA—INFRACLAVICULAR BLOCKING OF THE 
BracHIAL Piexus. Balog. Zentralblatt fiir Chirurgie, 
July 19, 1924. 

LocaL ANESTHESIA, ExtirPATION oF CervicaL Ris UNDER. 
L. R. Elfars, Louisville, Ky. Medical Journal and Re- 
cord, May 7, 1924. 

Loca, ANESTHESIA IN Face AND JAw Surcery, OssErvA- 
TIONS ON GENERAL AND. Arch L. Miller, Washington, 
D. C. The Dental Summary, August, 1924. 

ANESTHESIA—ConbucTIVE ANESTHESIA IN  DeEN- 
tistry. G. D. Young, St. Augustine, Fla. The Dental 
Digest, August, 1924. 

Locat ANesTHESIA—OrAL AwnesTHESIA. J. G. O’Neill, 
Port Arthur. The Dental Summary, May and June, 
1924. 

Locat ANESTHESIA—1 HE SUPER-PERIOSTEAL INTECTION AND 
GENTLE Dentat ANeEsTHESIA. J. J. Posner. Interna- 
tional Journal of Orthodontia, February, 1924. 

Loca ANESTHESIA IN OPERATIONS ON THE Neck. W. R. 
Meeker and H. W. Hundling. Rochester. Minn. Sur- 
gery, Gynecology and Obstetrics, June, 1924. 

ANESTHESIA—MECHANISM OF Nerve O. 
Wiedhopf. Beitrage zur klinischen Chirurgie. Vol. 132, 
Pp. 1-247, 1924 

Locat ANESTHETICS IN OPHTHALMIC SurRGERY, Some Usrs 
or. Emory Hill, Richmond, Va. Southern Medical 

Journal, July, 1924. 
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LocaL ANESTHESIA—PARAVERTEBRAL ANESTHESIA IN Kip- 
NEY Surcery. G. Kolischer, A. E. Jones and O. G. 
Schnetzer, Chicago. Surgery, Gynecology and Obstet- 
rics, June, 1924. 

LocaL ANESTHESIA—PARAVERTEBRAL INJECTIONS TO COMBAT 
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